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PLATE  No.  1 


REPORT  ON  THE  USES  OF  THE  AMERICAN  RIVER,  GAUF^ 


^  iNVBODVCflON 

1.  This  board  was  appointed  by  the  Federal  Power  Comniission  to 
m(^e  a  geuei;al  study  of  ,|ihe  American  River  in  California  with  a  view 
to  comparing  various  schemes  of  utilizatioo  of  water  resources,  and 
outlining  such  schemes  as  are  best  suited  to  the  needs  of  power,  irri^ 
gation,  and  domestic  supply,  bearing  in  mind  the  effect  produced  on 
interests  dependent  on  tiie  lower  Sacramentp.  Biver,  notably  nayiga- 
tion  and  island  irrigation. 

2.  The  board  is  made  up  of  representatives  of  the  departments  of 
the  Federal  Govemmfflit  most  vitally  concerned,  to  which  is  joined 
a  representative  of  the  State  of  Calif oinia  within  which  the  basin  of 
the  American  River  is  situated. 

3.  The  first  meeting  of  the  boar4  was  held  in  San  Francisco  on 
July  13, 1923.  Since  that  time  other  meetings  have  been  held  by 
the  full  board  or  by  some  of  its  members  in  San  Francisco,  Sacra- 

mento,  and  Portland.  ; 

4.  Field  exammations  woe  made  by  the  full  board  from  Septem- 
ber 14  to  September  21, 1923,  supplemented  by  special  investigations 
by  members  of  the  boar^  various  times.  During  such  examin- 
ations valuable  assistance  was  rendered  by  city  and  company  repre- 
sentatives interested  in  the  work  of  the  board,  for  which  full  appro- 

,  ciation  is  herewith  expres^^*. 

5.  On  November  26, 1923,  a  public  hearing  was  held  by  the  board 
at  Sacramento,  where  full  opportunity  to  submit  their  views  was 
liifforded  to  applicants  for  tempprary  permits  before  the  Federal 
Power  Commission  and  protestanta.  This  hearing  was  attended 
by  representatives  of  the  applicants:  The  American  River  Water  & 
Power  Co.  and  the  city  of  Sacramento^  the  latt^  on  behalf  of  the  Sac- 
ramento utility  district,  and  by  representatives  of  the  protestants: 
The  Pacific  Gas  &  Electric  Co.,  the  Western  States  Gas  &  Electric 
Qo.,  the  TrujoJ^  Rivesc  Power  Co.,  and  the  Noirth  Si4e  Wat^r  Users' 
Association. 

6.  At  the  suggestion  of  the  board  briefs  were  subsequently  pre- 
pared and  presented  by  applicants  and  protestants,  which,  together 
with  the  verbatim  report  of  the  hearing,  are  sent  herewith.  * 


REPORT  ON  THE  USES  OF  THE  AMERICAN  MVER,  mi^^ 


1.  This  board  was  appointed  by  the  Federal  Power  Commismon  to 
mak^  ^  ge^e^f^  study  of  the  Aj»erican  Kiyesr  w  Calif prma  with  a  view 
to  comparii^  various  schemes  of  utilization  of  water  reso^nses,  4U|d 
outlining  such  schemes  as  are  best  suited  to  the  needs  of  power,  irri- 
gation, and  domestic  supply,  b§i^ing  in.  mif^d  tlfe  effect  produced  on 
interests  dep^dent  on  the  lower  Sacramento  Biver,  nojtiably  nayiga- 
tion  and  island  irrigation. 

2.  The  board  is  made  up  of  representatives  of  the  departments  of 
the  Federal  Government  most  vitally  concerned,;  t>Q  whiph  is  joined 
a  representative  of  the  State  of  Calif omia  witl^n  which  the  basin  of 
the  American  River  is  situated. 

3.  The  first  meeting  of  the  board  was  held  in  San  Francisco  on 
July  13,  1923.    Since  that  time  other  meetings  have  been  held  by 

the  full  board  or  by  spm  (4^¥  J^^^\>^^J?^.^ 
mento,  and  Portland. 

4.  Field  examinations  were  made  by  the  full  board  from  Septem- 
b^l4  to  September  21, 1923,  sujypdemented.  by  special  investigations 
ioj  members  of  the  board  at  various  times.  DiiriUj^tsuch  esftp4i|f- 
ations  valuable  assistance  was  rendered  by  city  ani  company  repre- 
sentatives n^tereste4j  iif  ^he  wojjif  ^i  t^jie  boai^4,  f9r,wlH9^  ^tVV  appre- 

.  elation  is  herewith  expressed. 

5.  On  November  26, 1923,  a  public  hearing  was  held  by  the  board 
at  Sacramento,  where  full  opportunity  to  submit  their  views  was 
afforded  to  applicants  for  temppraxy  permits  before ,  the  Federal 
Power  Commission  and  protestanta.  This  hearing  was  attended 
by  rf^presentatives  of  the  ap|))icapts:  The  American  River  Water  & 
Power  Co.  and  the  city  of  Sacramento,  the  latter  on  behalf  of  the  Sac- 
ramento utility  district,  and  by  representatives  of  the  protestanta: 
The  Pacific  Gas  &  Electric, Co.,  the  Western  States  Gas  &  Electric 
Co.,  the  Truckee  Rivwr  Power  Co.,  and  the  North  Side  Water  Usera' 
Association. 

'    6^  At  the;  suggestion  pf  ,tJ*e  l^p^i^^  briefs  were  subsequently  pre- 
pared and  presented  by  appUcantg  and  protostants,  which,  toget{^r 
^  with  the  verba^ii^  report  of  the  hearing,  are  sent  herejwith.  *  ^ 
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7.  The  body  of  Uus  report  contains  a  discussion  of  alternate  uses 
of  American  River  wBter^  together  with  conclusions  and  recommen- 
dations.^ A  description  of  the  basin^  a  discussion  of  the  power  and 
irrigation  possibilitesi  and  other  uses  for  the  water  will  be  found  in 
Af pffidixes  I  to  XY.  ^  i 

COMPABISON  09  ALTBRNATE  USES 

8.  The  American  River  system  with  its  three  main  forks  drains 
the  mountainous  area  lying  to  the  east  and  northeast  of  the  city 
of  Sacramento.  Plate  1  shows  its.  relation  to  the  State  of  California. 
I^ate  2  shows  the  watershed  in  ^ater  detail.  Appendix  I  contains 
a  description  of  the  main  features  of  the  shed. 

9.  The  steep  river  gradients,  descending  about  6,000  feet  in  the 
upper  50  miles  of  the  stt'eam  coursed,  favor  economical  power  devel- 
opment, which  is,  however,  hampered  by  the  wide  fluctuations  of 
stream  flow  throughout  the  year,  by  the  occurrence  at  interyals  4>f 
linusualfy  dry  years,  and  by  the  paucity  of  Storage  facilities  at  high 
elevations  to  equahze  the  power  flow.  Appendix  II  deals  with  water 
supply  available  for  power  and  with  aggr^ate  power  and  power  costs. 

10.  In  the  ridge  area  within  the  basin,  in  the  vicinity  of  George- 
town, climate,  topographic  conditions,  and  soil  combine. in  providing 
excellent  irrigation  pos^bilities.  The  great  depth  to  which  glaciers 
and  streams  have  eroded  the  western  slope  of  the  SierriEt  Nevada 
necessitates  long  and  costly  diversion  canals.  Past  irrigation  devel- 
opment has  been  slow  and  would  have  been  slower  still  if  it  had  not 
been  fadfitated  by  the  use  of  ditches  and  pipe  lines  built  for  hydrau- 
lic mining.  Irrigation  possibilities  above  Folson  are  treated  in  detail 
in  Appendix  III. 

11.  The  hydraulic  mining  indus(a*y,  which  in  eaily  days  came  to 
remarkable  development  in  this  and  adjoining  drainage  areas,  is  no 
longer  an  important  factor  in  the  American  River  Basin.  The  dele- 
terious effect  on  lowet  reaches  of  the  stiwaia  resulted  in  Federal  con- 
trol of  hydraulic  mining.  The  cost  of  works  for  the  retention  of 
mine  tailings  has  been  one  of  the  causes  to  lessen  its  importance,  and 
as  an  industrial  factot  in  the  use  of  American  Biver  water,  hydraulic 
mining  need  receive  no  consideration. 

12.  Flood  control  near  and  below  the  junction  of  the  Athei^lia 
and  Sainramento  Rivers  is  a  highly  important  problem,  as  is  shoiihi 
in  Appendix  IV,  a  solution  of  which  has  already  been  provided  by 
the  flood-control  project  in  the  course  of  execution  by  the  United 
States  and  the  State  of  Cahforma,  independent  6t  the  American 
River  problem.  Storage  in  the  American  River  Basin  might  be  used 
for  flood  control  and  thereby  decrease  the  magnitude  of  the  works  of 
this  flood-control  project  necessary  for  full  protection.  Mowever, 


not  piiiitod> 
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since  this  project  is  largely  coastructed  and  since  the  use  of  socli  stor- 
age for  Sacramento  Valley  irrigation,  as  will  be  pointed  out  later,  will 
produce  TOiy  lai^e  economic  biNi^ts,  greater  than  that  of  flood  con- 
trol ifhich.  will,  nevertheless,  be  incidentally  benefited  theroby,  the 
reservation  of  storage  possibilities  on  the  American  River  for  the 
flpeeial  purpose  of  flood  control  is  in  the  circumstaaces  undesirable. 

13.  The  feature  of  navigation  acquires  importance  only  below  the 
mouth  of  the  American  River.  It  is  pointed  out  in  Appendix  IV 
that  while  the  total  flow  in  the  lower  reaches  of  the  stream  will  be 
reduced  by  diversion  for  irrigation  made  pos»ble  by  large  storage 
construction  the  return  flow  from  irrigated  lands  will  tend  to  main- 
tain if  not  to  increase  the  low-water  flow.  This  same  argument 
holds  good  as  to  the  effect  on  the  salt  content  of  lower  Sacramento 
River  water  so  far  as  it  may  cause  injury  to  island  irrigators.  For 
details  on  navigation,  flood  control,  and  industrial  uses  reference  is 
made  to  Appendix  IV. 

14.  Reviewing  the  general  American  River  situation,  it  appears 
that  no  cmiflict  as  to  alternative  uses  of  water  exists  between  navi- 
gation, protection  of  island  irrigation  i^ainst  salt-wat^r  inflow,  (and 
flood  control  on  the  one  hand,  and  power,  irrigation,  and  domestic 
supply  on  the  other.  Between  the  latter  three  uses,  however,  there 
are  possibilities  of  adjustment'  which  require  serious  study  in  order 
to  arrive  at  conclusions  which  promise  to  be  of  greatest  benefit  to 
the  pubhc. 

15.  Power,  and  to  a  large  extent  domestic  supply,  require  a  rather 

uniform  flow,  while  irrigation  calls  for  seasonal  regulation.  Natural 
river  flow  meets  neither  of  these  requirements.  The  flood  period  in 
the  upper  reaches  generally  extends  irom  March  to  June,  whito  lower 
down  on  the  stream  it  begins  from  one  to  two  months  earlier.  Dur- 
ing this  flood  period  about  80  per  cent  of  the  annual  run-off  is  dis- 
charged, leaving  only  20  per  cent  available  during  the  remaining 
seven  or  eight  months.  The  dry  seasonal  flow  becomes  very  small 
in  August,  September,  and  October,  the  run-off  during  these  three 
mon^s  being  only  4  or  5  per  eoat  of  the  jwrlj  flow,  or  about  one- 
fifth  or  one-sixth  of  the  average,  while  for  single  months  and  weeks 
the  flow  becomes  quite  small.  The  September  out-flow  from  the 
entire  basin  at  times  averagm  as  low  as  260  seoond-feet. 

16.  From  the  above  it  is  apparent  that  for  purposes  requiring  a 
steady  flow  as  for  power,  or  a  regulated  seasonal  flow  extending  into 
the  lew  run-Off  pmod  as  for  irfiga^n,  flow  regolatioii  beeomes  of 
the  utmost  importance. 

17.  It  is  on  account  of  the  relatively  hmited  means  of  flow  regula- 
tion in  the  upper  purt  of  the  drainage  area  t^t  confliet  aiuea  between 
different  methods  of  utihzing  the  general  resources  for  irrigation  and 

power. 
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18.  The  means  of  flow  reinforcement  in  any  one  of  the  main  or 
subsidiary  forks  of  the  American  River  consist  of  storage  and  of 
dKT'fflHiing  water  frcoa  one  part  of  the  w«t^?ihed  wiJ«h  wiji^iit 
storage  through  the  intervening  ridge  to  another  part.  The  storage 
method  is  a  distinct  gain  to  the  entire  system;  the  diversion  method 
is  for  ihe  bendfit  of i  oae  fork  oi  the  system  at  th^  expense^  of  ftaQt^? 
fork.  ^ 

19.  As  the  diversion  method  impUes  a  far-reaching  change  of 
natural  conditioiis  besides  i»zge  expense  for  m^ere  tirausf ^  of  wat^^ 
it  is  evident  that  it  can  be  justified  only  by  some  special  advantage 
such  as  large  increase  of  feasible  power  output  or  greatly  decreased 
development  oost  though  combination  of  water  supplies. 

20*  In  the  consideration  of  the  division  of  waters  between  inter-^ 
ests  of  irrigation  within  the  basin  above  Folsom  and  all  other  interests 
it  was  found  that  there  are  titree  main  irrigable  areas.  The  aief^ 
north  of  the  North  Fork  is  irrigated  largely  from  the  Bear  and  Yuba 
Rivers  and  is  therefore  no  factor  in  the  present  problem.  The  area 
to  the  south  of  the  South  Fork  draws  its  supply  piurtly  f  roizi  the  Co- 
sumnes  and  partly  from  the  South  Fork  of  the  American  and  its 
tributaries.  Since  permits  and  rights  to  the  use  of  storage  facilities 
on  the  SoutJi  Fork  exehisive  of  ^ver  Creek  have  been  granted;  con^ 
ffideration  of  the  needs  of  this  area  'has  been  deemed  outside  the 
scope  of  this  report. 

21.  There  is,  however,  an  important  irrigable  area  situated  on  the 
Georgetown  Ridge  dependent  for  its  supply  upon  parts  of  the  strewn 
system  studied  by  this  board  which  deserves  serious  attention. 
The  soil  and  climate  are  excellent  for  horticulture  and  the  prodjic- 
tion  of  other  high-grade  crops  with  a  comparatively  small  consump* 
tion  of  irrigation  water,  as  has  been  proven  by  the  successful  gradual 
ccHiversiQa  from  brush  and  forest  land  to  productive  farms.  The  area 
available  for  expansion  has  been  carefully  studied  and  is  estimated 
at  25,000  acres,  of  which  about  one-eighth  is  now  irrigated. 

22.  The  sources  from  which  the  irrigatioft  supply  ior  the  George- 
town Ridge  area  can  be  feasibly  drawn  are  quite  circumbsoribed 
and  consist,  in  the  order  of  nearness,  of  Pilot  Creek,  Little  South 
Fork  of  the  Eubicon,  Oerle  Creek^  and  finally  the  Rubicon  Elver, 
itself;  all  being  part  of  the  Rubicon  system. 

23.  The  maximum  requirement  at  any  one  time  for  25,000  acres 
is  estimated  at  203  seeond4eet|  which  is  available  in  the  aboTermeor 
tioned  streams  only  during  a  small  part  of  the  iiff^ation  season. 
Storage  requirements  are  estimated  as  foUows: 

Water  requirements  including  ditch  losses   56,  000 

Water  available  from  direct  stream  flow    20,  000 

Water  ultimately  required  from  storage  .  .         30, 000 
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24.  Storage  can  be  had  in  LoeA  Lake  fmd  on  Gerle  Cwmk  heLow 
Loon  Lake,  the  former  having  been  partially  developed  and  used. 
EoU  deYelo{»ment  of  Loon  Lake  storage  may  be  pknned  for  powar 
purposes  alone,  and  its  sole  and  unhampered  use  for  power  would  be 
of  great  benefit  to  it.  Moreover,  water  not  used  for  irrigation  in  the 
footiiiUs  can  be  applied  to  Sacramento  Yaliey  lands  alter  being  used 
for  power.  This  board  holds,  however,  since  the  value  of  irrigation 
water  in  the  foothills  is  relatively  high,  the  Sacramento  Valley  can 
be  irrigated  from  otiier  sources,  and  the  claim  upon  this  water  for 
local  improvement  has  a  decided  element  of  fairness,  that  the  great- 
est public  benefit  will  result  by  providing  for  the  full  irrigation  of  the 
Georgetown  Ridge  u&  ^ite  of  the  potential  poweir  loss  which  may 
result  therefrom,  estimated  at  16,000  horsepower.  It  is  believed, 
therefore,  that  any  storage  rights  to  be  granted  to  power  in  the  area 
ot  the  Kubicon  Biver  above  the  mouth  (rf  the  little  South  Fork  of 
the  Rubicon  should  be  made  subject  to  certain  obligations,  compdlii^ 
delivery  of  irrigation  water  in  the  amounts  and  at  the  time  needed 
at  favorable  points  for  diverting  into  the  ditch  system  and  upon  fair 
terms  of  compensation  based  on  costs. 

25.  So  far  as  this  board  is  aware,  the  above  opinion  is  concurred 
in  by  all  public  and  private  bodies  interested  in  power  development 
and  irrigation.  Such  provision  will  remove  the  subject  of  protection 
of  irrigation  expansion  from  the  field  of  conflict. 

26.  The  water  flowing  from  parts  of  the  upper  drainage  shed  where 
there  is  practically  no  habitation  and  where  roads  are  scarce  and 
unimproved  is  of  excellent  quality  for  domestic  supply  at  the  present 
time,  and  with  prompt  restrictions  for  its  protection  might  be  made 
to  remain  so  in  the  future.  The  desirability  of  so  restricting  sudi  a 
large  area  has  not  been  considered  by  this  board  since  it  involves  the 
comparative  merits  of  other  source  of  domestic  supply.  Howev^i 
these  waters  may  be  made  available  to  near-by  and  even  to  distant 
cities  in  connection  with  power  development  and  storage.  At  present 
tiie  city  of  Sacramento  is  senous^y  considering  this  source  for  its 
domestic  water  supply. 

27.  Valley  irrigation  from  the  American  River  will  undoubtedly 
become  one  of  the  most  viduable  economic  uses  of  its  water  as  soon 
as  large  storage  works  are  constructed  for  which  ample  possibilities 
may  exist  on  the  lower  reaches  of  the  river  system  where  grades  are 
flat  and  conditions  for  dam  sites  are  favorable.  There  is  one  site  for 
large  storage,  to  wit,  the  Coloma  Res^^oir  site  at  riv^  elevation  of 
about  600  feet  on  the  main  stream  of  the  South  Fork  which  has  a 
possible  capacity  of  at  least  300,000  acre-feet.  The  flat  gradients 
and  narrow  gorges  at  corresponding  elevations  on  the  Middle  and 
North  Forks  make  it  probable  that  ample  storage  may  also  be  found 
at  low  elevations  on  these  forks  to  regulate  the  flow  so  as  to  meet  the 
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seasonal  demands  of  irrigation  on  the  floor  of  the  Sacramento  Valley. 
Such  possible  storage  is  all  upstream  from  the  Folsom  Dam  on  the 
main  American  River,  which  would  serve  as  the  logicid  diversion 
point  for  distribution  on  the  valley  floor. 

28.  The  total  run-off  of  the  Ammeaa  River  as  measured  since 
1904  has  averaged  over  3,000,000  acre-feet  per  year.  In  low  years 
it  has  dropped  to  about  1,250,000  acre-feet.  Economic  storage  will 
undouhtedly  be  insufficient  to  prevent  li^ge  waste.  If,  howevi^, 
storage  can  be  found  to  regulate  the  outflow  for  irrigation  use  to  a  total 
of  1,000,000  acre-feet,  the  water  supply,  if  economically  used,  may  be 
suffident  lor  the  irrigation  of  400,000  acres.  The  storing  of  this 
water  on  the  lower  reaches  of  the  stream  does  not  interfere  with  any 
other  use  of  the  water,  and,  as  was  stated  before,  will  incidentally 
tend  to  imjxrove  flood  ecmditions  and  fr^-water  supply  for  ^ 
islands  helow.  The  amount  of  water  so  far  used  for  low  foothill  and 
valley  irrigation  is  small  by  reason  of  low  sununer  flow  and  the 
demands  of  the  Folsom  power  plant,  below  which  p^avity  irrigation 
is  not  feasible  and  resort  must  be  had  to  pumping. 

29.  The  subject  of  present  and  future  possible  power  in  the  Amer- 
ican River  Baidn  is  treated  at  length  in  Appendix  II.  Present  power 
development  in  the  basin  affecting  the  general  river  problem  is  con- 
fined to  the  properties  of  the  Western  States  Gas  &  Electric  Co.  and 
of  the  Pacific  Gas  &  Electric  Co.  The  first-named  cc^npuay  utiMzes 
the  flow  of  the  South  Fork  of  the  American  River.  It  owns  two 
power  plants,  the  upper  one  being  located  near  the  mouth  of  Silver 
Creek  and  the  lower  oBfi  10  miles  further  downstream.  The  Pacific 
Gas  &  Electric  Co.  owns  a  plant  at  Folsom,  on  the  American  Rivefi 
a  few  miles  below  the  mouth  of  the  South  Fork. 

30*  The  Folsom  plant  of  the  Pacific  Gas  &  Mectric  Co.  operates 
under  a  low  head  (56  feet),  and  during  some  summer  months  the ' 
plant  is  shut  down  for  pait  of  each  day  by  reason  of  insufficient  flow. 
The  State  of  CaUf omia  also  has  certain  rights  to  power  water  iTom 
the  Folsom  diversion.  Allowances  have  been  made  for  the  sal^ae^ 
tion  of  the  power  rights  at  this  point  as  well  as  those  of  existing 
power  plants  on  the  South  Fork,  in  the  studies  of  availahle  water 
for  upper  power  development  in  Appendix  II. 

31.  In  the  present  report  the  study  of  future  power  development 
has  be^  extended  over  the  entire  basin  with  the  sole  exception  of 
the  drainage  area  of  the  South  Fork  (exclusive  of  Silver  Greek)  from 
which  the  Western  States  Gas  &  Electric  Co.  draws  its  principal 
supply.  In  the  area  thus  excluded  certain  permits  have  been 
granted/  and  there  is  at  the  present  time,  so  far  as  known  to  this 

s  The  following  Ueenaes  are  refmed  to:  No.  7%,  Western  States  Qas  &  Electric  Co.,  covering  its^ 
''American  River  ^lant";  No.  184,  El  Dorado  Power  Co.  (subsidiary  of  Western  States  Gas  &  Electrid 
Co  ),  covering  the  El  Dorado  plant  and  six  storage  reservoirs  in  the  watershed  of  South  Fork  above  the 
mouth  of  Silver  Creek;  and  No*  396,  city  of  Saoranieato.  email  plaat  at  oUy's  vaofttioa  camp  on  upper 
South  Fork. 
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board,  no  conflict  of  interests  and  no  development  for  which  appli- 
cations Mre  on  file  with  your  cowifniasion, 

32.  Water-supply  and  power  studies  are  presented  in  Appendix  II. 
They  were  based  on  the  flow  which  was  available  during  the  period 
July  1,  1911,  to  January  31»  1914.  This  period  is  found  to  be  the 
crucial  one  in  the  cycle  1903-1923.  Water  measurements  during 
this  period  were  taken  only  at  a  few  points;  fiow  at  other  points  had 
to  be  estknated  by  relation^p  as  to  elevationy  drainage  areasi  and 
proportionate  flow  during  other  periods. 

33.  All  available  iaforination  as  to  storage  in  the  upper  drainage 
aroa  has  been  utilized  and  assumptions  have  ham  made  as  to  reser- 
voir capacities  in  connection  with  water  supply  available  as  follows: 


Acre-feet 

In  North  Fork  upper  drainage  area   0 

In  Middle  Fork  upper  drainage  area  on  main  stream: 

1.  French  Meadows  on  Middle  Fork    H  OQO 

In  Middle  Fork  upper  drainage  area  on  Rubicon  watershed: 

2.  Rock  Bound  and  Buck  Island  Lakes  in  upper  RuMcon  water- 

shed  —  24,000 

3-  Hell  Hole  on  Rubicon  River   32,  000 

4.  Parsley  Bar  on  Rubicon  River     13,  000 

5.  Loon  Lake  on  Gerle  Creek.—    —  47,  000 

6.  Middle  Gerle  Creek     — -  8,  500 

7.  Upper  PUot  Creek    5,  600 

In  South  Fork  upper  drainage  area  on  Silver  Creek  watershed: 

8.  Ice  House  on  South  Fork  of  Silver  Creek  *   45, 000 

9.  Union  VaUey  on  Silver  Creek-^.  ^    165^000 


Total   -     404,100 


34.  Tke  above  list  of  reservoirs  does  not  iuclude  any  storage  sites 
in  the  upper  South  Fork  Basin,  which,  as  was  stated  above,  was  not 

included  in  the  board's  study.  Nor  does  it  not  take  mto  considera- 
tion possibilities  of  storage  too  low  on  the  stream,  to  be  of  special 
benefit  for  all-year  power.  Large  amounts  of  power  of  a  distinctly 
seasonal  character  would,  however,  become  available  below  these 
reservoirs,  which  ma^  ultiKusbtelj  have  gre^t  value  for  irrigation 
pumping. 

35.  In  the  various  schemes  of  general  power  development  which 
have  heen  worked  out  the  same  storage  capacity  has  been  assumed 
lor  each  individual  reservoir,  althoi^h  some  variation  of  capacity 
may  give  sUghtly  superior  results.  In  some  schemes  some  of  the 
^smaller  reservoirs  were  omitted  because  th^  are  too  expensive  in 
relation  to  the  benefits  derived. 

36.  The  main  difference  in  the  various  methods  or  general  schemes 
ol  power  developinent  is  not  as  to  the  use  or  nonuse  of  some  of  the 
ZQservoirs  but  lies  in  assumptions  as  to  diversion  from  one  to  another 
portion  of  the  drainage  shed.  It  is  on  the  question  of  diversion  and 
the  use  of  storage  for  the  regulation  of  diversion  that  conflict  exists. 
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since  sucb  diversion,  while  of  great  benefit  to  the  stream  which  is 
thereby  reinforced,  is  a  serio«»  injury  to  the  stream  from  which  the 

water  is  taken. 

37.  The  presentation  of  these  various  schemes  given  in  full  in 
Appendix  II  shows  that  there  is  a  gam  in  pow^  if  NoHh  Fork  is 
diverted  to  Middle  Fork  instead  of  developing  each  stream  independ- 
ently, due  to  the  regulation  of  the  flow  from  the  upper  North  Fork 
drainage  diverted  to  French  Meadows  Reservoir  on  the  Middle  Fork. 
Therefore  its  water  can  be  used  effectively  for  power  only  if  joined 
with  Middle  Fork  water.  The  power  which  can  be  developed  by 
such  junction  of  waters  is  shown  below. 

Stib9ehefne  A 

Middle  ¥mk  regulated  by  Fiendii  Mmdomu  Reaenroir  diverted  to  ^  ^ 


North  Fork:  tuva^xmer 
North  Pork-  -   78,000 

Middle  Fork    0 


Total   78,000 

Suhscheme  B 

,  ,       -r.  .  All-year 

Upper  North  Fork  water  diverted  to  French  Meadows  Reservoir:  horsepower 

North  Fork    0 

Middle  Fork  ^  -    ^—  86,000 


Total  -   86,000 


38.  From  this  it  appears  that  subscheme  B  has  an  advantage  over 
subscheme  A  in  power  developed.  This  is  due  to  the  lowest  unit  of 
the  project  (if  the  development  is  made  along  the  Middle  Fork) 
being  located  below  the  mouth  of  the  Rubicon  and  being  benefited 
by  the  Rubicon  storage.  It  would,  for  this  reason,  have  a  smaller 
cost  per  horsepower  developed.  Furthermore,  subscheme  B  can  be 
developed  by  successive  steps,  the  first  of  which  need  not  include  the 
construction  of  an  expensive  diversion  tunnel,  as  would  be  the  case 
with  subscheme  A.  A  roiigh  estimate  of  cost  of  subscheme  B  has 
been  introduced  in  subsequent  summaries. 

39.  It  should  be  understood  that  by  all-year  power  is  meant  the 
average  power  that  can  be  obtained  during  low-water  periods  like  that 
of  1911-1913,  which  average  is  closely  equivalent  to  power  available  for 
90  per  cent  of  the  time  for  extended  periods  of  years.  Consequently, 
power  machinery  to  approximately  double  this  amount  can  be  profit- 
ably installed  if  facilities  are  provided  by  forebay  construction  for 
meeting  load  variation. 

40.  Power  development  in  the  entire  basm,  exclusive  of  the  South 
Fork,  naturally  divides  itself  into  three  groups  of  systems.  One 
relates  to  the  combination  of  the  Middle  Fork  and  North  Fork,  above 


mentioned;  the  second  to  the  Rubicon;  and  the  third  to  the  Silver 
Creek*  As  regards  the  latter  the  series  of  power  plants  utilizing  its 
water  extends  beJow  its  mouth  into  the  gorge  of  the  lowier  South 
Fork,  but  does  not  utilize  South  Fork  water,  which  has  been  consid- 
ered assigned  to  the  Western  States  Gas  &  Electric  Co.'s  development, 
not  included  iA  the  board's  study.  Silver  Creek  water,  eonsadered 
as  being  covered  by  the  rights  of  this  company  at  low-water  stages, 
wa^  assumed  to  be  released  from  the  Silver  Creek  system  for  company 
use  at  the  proper  point  on  the  Soutii  Fork  and  was  excluded  frqjn 
water  available  to  that  system  in  its  lower  plant- 

41.  Four  general  schemes  of  power  development  have  been  studied 
with  results  set  forth  in  the  following  tabulation  in  which  imeacvmn 
used  in  each  scheme  are  numbered  as  per  table  in  paragraph  33. 


Scheme 


U 


lU 


Description.  (For  details 
see  Appendix  II) 


Diversion  North  Fork 
to  Middle  Fork,  diver- 
sicMI  Of  80.71  S.  M.> 
upper  Rubicon  to  Sil- 
ver Creek: 

Nc^and  Middle 

Fork  

Rubicon  .  

8i!vw  Creek  


Diversion  North  Fork 

to  Middle  Fork  

North  and  Middle 

Fork  

Rubicon  

Silver  Cieek  


Reser. 
voirs 


1 

3.4 
2,  5,6. 
8,9 


All-year 
horse- 
power 


380,000 
37,000 

ise^ooo 


No  diversion:  __. 
North  Fork-. 
Middle  Fork. 

Rubicon  

Sttver  Cieek. 


IV 


Diversion  North  Fork 
to  Middle  Fork,  diver- 
sion 93.5  S.  M.  2  upper 
Rubicon  to  Middle 
Fork: 

Middle  Fork  

Rubicon  

BUver  Creek  


1 

2-7 


1 
1 

2-7 


9,9 


253,000 


86,000 
99,000 
79,000 


Total  cost  I 


$20, 120, 000 
7,960,000 


29^000  61,009,000 


0 

45,000 
99,000 
79,000 


60,179,000 


21, 250,000 
20,  509,  000 
19,250^000 


Credit  from  irri- 
gation 


Acres 


36,000 
26,000 
87,000 


Amount 


Net  power 
oosti 


Cost 
per  all* 

year 
iiorse- 

power 


$720,000 
520,000 
1,7401,000 


149, 000    2, 080, 000 


Not  com- 
puted. 


36.000 
77,  000 
38,000 


720,000 
1,  540, 000 
760,000 


$19,400,000 
7,440,000 


57, 199, 000 


20,530,000 
18,969,000 
18,490^000 


151,000    3,020,000  57,989,000 


223,000 


114,000 
0 

79,000 


193,000 


Not  com- 
puted. 


$243 
201 


226 


192 
234 


220 


>  Costs  include  instaUatfon  of  approximately  doable  all-year  eapaefty  bat  endnde  tiaaamiaaiea  Ifaaa 

and  aabstations. 
>8.  M."  second-feet  months. 

sSnbscheme  B  less  upper  Rubicon  water  In  lower  onit. 

42.  In  the  preceding  tabulation  credits  to  irrigation  supply  both 
to  Georgetown  Ridge  lands  and  to  lower  valley  lands  have  be^  arbi- 
trarily based  on  an  estimate  of  $20  per  acre  for  the  mere  purpose  of 
present  comparison  and  without  the  more  accurate  determination 
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which  should  precede  actual  contract  witli  Georgetown  or  other  lands. 
Under  the  heading  Silver  Creek''  credits  are  likewise  based  upon 
nmple  imgatum  YtXmp  although  this  i»ojecty  as  wUl  be  ahxHm  l«4»r» 
is  planned  to  supply  domestic  water  to  Sacramento. 

43.  The  aggregate  power  of  Scheme  III  and  especially  Scheme  IV 
is  materially  below  tliat  of  Schemes  I  and  II.  Cost  estLmate?  are 
therefore  presented  for  Schemes  I  and  II  only.  Comparison  of  aggre- 
gate power  shows  that  diversion  of  upper  Rubicon  water  to  the 
l^i^dle  ¥^kf  evm  with  the  benefit  of  mftTrimum  practicable  diveraimi 
from  the  Rubicon  drainage  shed,  as  in  Scheme  IV,  is  inadvisable. 
From  this  it  may  be  concluded  that  diversion  from  a  smaller  part  of 
this  died  to  the  Middle  Fork,  as  has  been  oontemplated,  i»  also  inad- 
visable. This  disposes  of  one  of  the  minor  items  of  the  American 
River  problem. 

44.  The  major  item  of  the  problem  is  the  qu^tion  whether  the 
water  from  the  upper  Rubicon,  diminished  by  the  requirements  of 
Georgetown  Ridge  irrigation,  should  be  permitted  to  be  diverted  to 
Silver  Credc.  The  effect  of  such  diversion  becomes  fully  apparent 
by  a  comparison  of  Schemes  I  and  II,  the  former  scheme  being  based 
on  an  approval  and  the  latter  on  a  denial  of  such  permit. 

45.  The  amount  of  power  developed  by  the  Silver  Creek  project 
would  be  increased  from  79,000  to  136,000  all-year  horsepower  by 
inclusion  of  the  Rubicon  waters,  and  its  ultimate  unit  cost  for  com- 
plete development  would  be  somewhat  cheapened.  Also,  the  depend* 
able  supply  of  water  which  would  become  available  for  diversion  for 
any  purpose  at  the  tailrace  of  the  lowest  power  plant  would  be 
increased  from  268  to  427  second-feet,  as  shown  in  Tables  10  and  11^ 
Appendix  II. 

46.  However,  the  total  potential  power  which  can  be  developed  in 
the  basini  exclusive  of  South  Fork  power,  would  be  reduced  from 
264,000  to  253,000  horsepower  by  the  diversion  of  the  Rubicon  waters 
into  Silver  Creek.  Also,  the  average  horsepower  cost  would  be 
slightly  increased  thereby.  The  di£[erences  are  relatively  not  very 
great,  yet  Scheme  II,  as  a  whole,  would  permit  not  only  the  idtimate 
development  of  an  extra  11,000  horsepower,  but  since  it  would  make 
possible  such  additional  development  at  an  additional  cost  of  only 
$790,000,  or  $72  per  horsepower,  it  would  imply  an  ultimate  saving 
of  over  SI, 600,000  of  invested  capital. 

47.  The  opinion  was  expressed  that  diversion  from  one  main  por- 
tion of  the  drainage  shed  to  another  cfm  not  be  looked  upon  with 
favor  unless  some  decided  advantage  that  would  result  therefrom  is 
apparent.  The  effect  of  such  diversion  upon  general  pubhc  interests, 
while  not  specially  great,  appears  to  be  injurious.  Without  diversion 
both  the  Silver  Creek  and  the  Eubicon  by  themselves  offer  opportuni- 
ties for  power  development  sufficiently  laige  to  be  attractive  and  to 
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justify  construction  and  maintenance  of  costly  transmission  lines. 
Wiih  diverabn  oi  the  Bubioon  into  Silver  Creeky  the  possibilities  on 
Silver  Creek  are  enhanced,  but  those  on  the  Rubicon  are  so  seriously 
reduced  as  to  probably  result  in  long-deferred  development. 

48*  The  UaegmBg  estimatee  of  power  costSi  which  do  nj»t  lAclude 
the  costs  of  transmisdon  lines,  do  not  reflect  a  true  comparison  of 
the  merits  of  the  several  schemes  as  projects  to  supply  a  given  terri- 
tory, but  ra^hi^  indieate  t^he  relation  ik  these  schemes  to  the  ulti- 
mate development,  under  which  the  sum  total  cost  of  transmission 
lines  to  all  projects  would  be  practically  the  same,  whichever  scheme 
were  f oUowed.  X^JsewisBy  the  c(»iipairiiKiiii(^^  d^ 
schemes  does  not  reflect  their  respective  mmts  as  projects  for  supply- 
ing domestic  or  irrigation  water  to  a  given  territory  in  conjunction 
with  pow^deirek^mentsi  since  ih€(y  do  not  iopMe  the  costs  of  conr 
duits  to  and  from  the  lowest  power  house  to  the  points  of  use. 

49.  The  separation  of  the  Rubicon  waters  from  the  Silver  Creek 
project  pmpesed  by  the  eity  of  Saccameato  does  not  reduce  the 
available  power  and  watw  below  an  amount  that  should  meet  its 
demands  for  a  reasonably  extended  future. 

50.  As  to  power,  it  is  understood  that  the  peak  demand  in  Sacra- 
mento at  present  is  about  20,000  horsepower.  The  Silver  Greek 
possibilities  without  Rubicon  water  are  79,000  horsepower.  With 
an  installation  of  about  double  this  amount  this  smaller  project  c£^ 
take  care  of  a  peak  demand  nearly  eight  times  that  of  the  present. 
It  may  well  be  concluded  that  the  abundant  provisions  thus  made 
for  meeting  the  growing  power  demand  of  Sacramento  and  vicinity 
are  sufficient. 

51.  In  regard  to  water  supply  for  both  domestic  and  irrigation  use, 
city  authorities  have  estimated  that  in  1950  Sacramento  may  have 
a  population  of  400,000  as  against  90,000  at  pr^Mnt  aad  may  at  that 
time  require  a  domestic  supply  of  150  second-feet.  Thus  with  a  total 
supply  available  of  268  second-feet  there  would  still  remain  on  hand 
a  balance  of  118  second-feet  continuous  flow  for  tiie  irrigation  of  those 
parts  of  the  utility  district  where  agriculture  will  not  have  been  dis- 
placed by  mrban  and  suburban  development.  This  balance,  if  rereg- 
ulated  by  lower  storage  after  use  for  power,  will  be  suffiei^  for  ike 
irrigation  of  34,000  acres,  an  irrigable  area  much  greater  than  that 
which  will  be  in  the  present  utility  district  at  the  time  the  population 
is  quadrupled. 

'  52.  For  these  reasons  a  tying  up  of  the  water  resources  of  the  Ameri- 
caii  Kiver  by  granting  permit  for  the  diversion  of  the  Rubicon  waters 
into  Silver  Creek  is  not  thought  to  be  jiutified. 

53.  The  estimates  of  water  supply  and  development  costs  used  in 
this  analysis,  while  believed  to  be  as  accurate  as  may  be  expected 
33030—27-^  ' 
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with  ayailable  data,  are  necessarilj  subject  to  posrable  modifications 
with  the  collection  of  more  complete  data  on  stream  flow  and  the 
prosecution  of  more  complete  surveys.  The  water  supply  available 
at  various  poiats  on  the  stream  wheam  no  direct  meMramnents  have 
been  made  have  had  to  be  approximated  by  a  process  of  deduction 
from  data  available,  while  the  estimates  of  cost  had  to  be  based  in 
most  cases  on  scant  data  in  the  absence  of  surveys.  The  unit  prices 
used  are  based  on  costs  of  recently  constructed  projects,  and  the  final 
costs  include  30  per  cent  for  contingencies  and  overhead  charges.  It 
was  not  practicable  for  this  board  to  deal  witii  the  gradual  invest- 
ment and  interest  accumulation  during  the  earlier  years  of  develop- 
ment of  each  project,  which  will  have  an  influence  on  total  cost. 
However,  the  results  are  believed  to  be  sufficiently  appr<»dmate  to 
warrant  the  arguments  above  made  and  the  conclusions  which  follow. 

54.  It  should  be  further  stated  that  in  the  estimates  of  available 
water  supply  and  of  cost,  vested  rights  have  been  assigned  to  be  fitUy 
protected,  and  where  acquisition  of  properties  for  any  one  scheme 
was  found  to  be  necessary  the  estimates  include  proper  compensation 
therefor. 

CONCLUSIONS 

65.  On  the  basis  of  the  above  arguments  and  estimates,  it  is  con- 
cluded: 

a.  That  navigation  and  salt-water  conditions  in  the  Sacramento 

River  below  Sacramento  will  not  be  injuriously  affected  by  any  uses 
of  the  American  River  water  now  anticipated,  including  domestic 
water  supply,  irrigation,  and  power. 

h  That  storage  facilities  in  the  American  River  Basin  should  be 
dedicated  to  irrigation  and  power  primarily,  smce  their  economic 
value  for  these  purposes  is  too  great  to  justify  their  development 
solely  for  flood  control. 

c.  That  the  fullest  practicable  irrigation  of  the  cultivable  lands  of 
the  American  River  Basin  is  in  the  interest  of  the  public  and  requires 
that  any  power  or  irrigation  projects  developing  upper  storage  reser- 
voirs in  the  Rubicon  drainage  area  under  Federal  power  license  should 
be  obligated  to  supply  at  reservoirs  shortage  in  irrigation  water  for 
approximately  25,000  acres  on  the  Georgetown  Ridge  at  a  price  based 

on  investment  and  cost  of  service  ai^i  not  j^M]^,  oi  V^^T^f'^f}?^^- .^^ 
supplying  this  irrigation  need. 

d.  That  until  investigations  show  that  large  storage  for  valley  irri- 
gation can  not  be  feasibly  developed  on  the  lower  reaches  of  the 
North  and  Middle  Forks  below  river  elevation  1,150  it  is  inadvisable 
to  permit  power  development  which  woulcl  ii^jie?f ere.  with  irrigation 

storage  below  this  elevation.  ;         ■  .     ^  , 

e.  That  the  Goknna  BeseiVoir  has  sufficient  capacity  iui<l  is  so 
located  that  it  can  regulate  for  the  benefit  of  irrigation  abnost  the 
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entire  flow  of  the  South  Fork  of  the  American  River  below  power 
developments.   Its  primary  value  is  for  irrigation  storage. 

/.  That  the  Folsom  Dam  site  admits  raising  the  dam  to  a  consid- 
erable additional  height,  and  that  this  site  is  located  at  the  logical 
point  for  diverting  American  Riv«r  water  for  all  lower  gravity 
irrigation. 

g.  That  the  potential  power  of  the  North  and  Middle  Forks  of 
the  American  River  can  foe  best  develeped  by  the  diversion  of  the 
upper  North  Fork  drainage  to  French  Meadows  Reservoir  on  the 

Middle  Fork. 

h.  That  the  diversion  of  Rubicon  water  to  the  Middle  Fork  would 

be  wasteful  of  power.* 

i.  That  the  diversion  of  Rubicon  water  to  Silver  Creek  would 
prevent  maximum  power  utilization  and  would  twd  to  iqicrease  the 
total  power  cost. 

j.  That  the  municipal  power,  domestic  water  supply,  and  irrigation 
requirements  of  the  city  of  Sacramento  and  the  Sacramento  Munic- 
ipal Utility  District  for  a  reasonably  extended  future  can  be  satis- 
factorily supphed  from  Silver  Creek  without  Rubicon  diversion. 

*  In  the  light  of  data  obtained  from  more  detailed  surveys  it  may  be  found  that  this  conclusion  needs 
modification  in  so  far  as  it  relates  to  diversion  from  a  part  only  of  the  upper  watershed.— EonoB. 


i....'  !i:r. 


APPENDIX  X 


GENBftAL  .DKSCIUPTtQN  OF  THR  AMfiAICAN  RLY£B  BASIN 

By  E.  W.  Kbameb,  HydraiUic  Engineer,  United  States  Forest  Service 

1.  The  American  River  Basin,  1,919  square  miles  in  area,  extends  northeasterly 
from  Sa<aramento,  where  the  stream  joins  the  Sacramento  River,  to  the  main 
Stem,  divide,  a  distuice  of  approximately  80  miles.  The  maximum  width  of  the 
shed  in  a  north  and  south  direction  id  ftboot  iO  mfl^.   It  fe  wbiBed'  in  aia  east 

and  west  direction  by  the  Ogden  branch  of  the  Southern  Pacfflc  iUlfliWay  4*8 
two  transcontinental  highways. 

2.  The  stream  proper  is  formed  by  the  junction  of  its  North  and  South  Forks 
29  miles  above  its  mouth.  The  Middle  For*k  joins  the  North  Fork  at  a  point 
18  miles  farther  upstream.  These  three  forks  are  the  main  tributaries,  the  water- 
shed of  each  extending  back  to  the  crest  of  the  Sierras. 

3.  The  Middle  Fork  has  a  lai«e  tributary,  the  Rubicon,  joining  it  25  miles 
above  its  junetioii  mttt  tlM  Norths  Fork,  its  wiktwhed  also  extendipg  back  tp 
the  main  Sierra  divide.  The  principal  tributaries  of  the  South  Fork  are  Sttver 
Fork,  Silver  Creek,  and  Weber  Creek.  The  first  shares  the  headwater  drainage 
along  the  Sierra  crest  about  equally  with  the  South  Fork  proper.  The  sheds  of 
the  other  two  do  not  extend  to  the  main  divide. 

4.  For  the  purpose  of  run-off,  power,  and  irrigation  studies  the  surface  ot  the 
basin  may  be  divided  into  four  general  areas:  (1)  The  upper  area,  including  the 

*  high  graaitie  peaks,  domes,  and  glaciated  basins  extending  to  the  west  of  the 
main  Sierra  divide  for  a  distanoe  of  from  8  to  10  miles;  (2)  the  ridge  area, 
including  the  long  ridges  and  canyons  extending  west  from  the  upper  area  for  a 
distance  of  about  35  miles;  (3)  the  foothill  area,  extending  west  from  the  break- 
ing up  of  the  ridges  for  a  distance  of  about  15  miles;  and  (4)  the  vaUey  area  forming 
part  of  the  Sacramento  Valley  and  lying  between  the  foothills  and  the  Sacra- 
mento River.  '  ,        ,  ^ 

5.  The  upper  area  varies  in  elevation  from  about  5,000  feet  along  the  streams 
to  about  8,500  to  10,500  feet  along  the  Sierra  divide.  It  includes  the  head- 
waters of  the  North,  Middle,  and  South  Forks  of  the  American  River,  the 
Babieon  Eiver,  and  the  Silver  Fork  of  the  South  Fork,  but  not  Silver  Creek. 
The  precipitation  varies  from  SO  to  60  inches.  A  very  large  percentage  of  it  is 
in  the  form  of  snow;  also  a  very  high  pereentage  runs  off  to  the  streams  on 
account  of  the  steepness  of  the  slopes  and  the  thinness  of  the  aoH.  Lying  wrthin 
this  area  are  the  French  Meadows  reservoir  site  on  the  Middle  Fork;  the  Rock 
Bound,  Buck  Island,  Loon  Lake,  and  Hell  Hole  reservoir  sites  on  the  Rubicon, 
and  the  Medley  Lake,  Echo  Lake,  Twin  Lakes,  and  Silver  Lake  sites  on  the 
South  Fork.   Except  for  tourists  and  campers,  it  is  uninhabited. 

6  The  aeeond  or  ridge  area  is  cut  by  the .  deep  canyons  of  the  three  main 
forks  and  the  canyon  ct  the  Rubicon  River.  The  slopes  of  these  canyons  and 
the  ridges  lying  between  them  are  well  covered  with  soU  and  timber.  The 
elevation  of  the  ridges  varies  from  about  6,000  feet  at  thdr  east  ends  to  about 
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3)060  iett  aeir  lAttfar  ^rost  oiids.i^^  into  ioothilk^  In 

general,  tbe  rtmnis  betfwwn  these  ridgn^a^  2^  feel  lowfir  thaji 

the  crests  of  the  ridges.   Since  the  tmkB  era  mually  nbeut  10  miles  apart,  this 

portion  of  the  shed  can  be  pictured  as  a  series  of  high  ridges  extending  east  and 
west. 

7.  This  ridge  area  contains  the  towns  of  Placerville,  Colfax,  Georgetown,  and 
other  smaller  ones.  Except  in  the  vicinity  of  the  towns  or  where  irrigated,  it  is 
very  sparsely  settled.  Below  elevation  3,500  feet  there  is  considerable  cultivation, 
but  above  this  elevation  the  only  important  industries  are  mining,  lumbering,  and 
sftook  ffraiing.  The  Fwsley  Bar  resenroir  site  mn  the  Bvibiew,  the  two  large 
raserroir  sites  on  Wkwr  Creek,  namdy ,  JMan  and  lee  House^  *U  Ite  8ibn^  Creek 
drainage  and  a  reservoir  i^ie  on  Weber  Creek,  all  lie  ivithfn  thte  ridge  area.  The 
cultivable  areas  lie  here  and  there  along  the  ridges  and  where  irrigated  are  very 
productive.  Deciduous  California  fruits  are  raised  on  a  commercial  scale.  The 
precipitation  varies  from  20  to  60  inches,  according  to  elevation.  Below  elevation 
3,500  irrigation  is  required  to  obtain  adequate  agricultural  returns. 

8.  The  American  slope  of  the  ridge  between  the  North  Fork  and  Bear  River 
is  irrigated  to  theesrtent  of  approximately  26,000  acres  from  the  South  Yuba  and 
Bear  Bivw  system  ctf  the  Paeifio  Oaa  A  £leoMo  Go^ ,  ^^lieli^  syrtraa  has  m  etpi>e^ 
it7  to  irrigate  ^pproxiaudidy  15,000  acfes^^  a 

0*  The  ridge  betweta  the  MidxfieFork  and  NwOi  Fcnrkii  praetioaUy  unirrigaAed^ 
It  has  considerable  cultivable  land  below  elevation  3,600  in  the  neighborhood  ci 
Succor  Flat  which  would  logically  be  irrigated  from  the  North  Fork  or  the  North 
Fork  of  Middle  Fork  if  the  expense  of  getting  the  streams  to  the  lands  was  not 
prohibitive  on  account  of  the  length  of  ditch,  lack  of  storage,  and,  in  case  of  the 
North  Fork,  precipitous  canyon  sides, 

10.  The  ridge  between  the  Rubicon  River  and  the  Middle  F<«k  has  very  steep 
sk^>e8  and  prai^oaUy  no  cultivable  land, 

11.  The  ridge  between  the  itnfaiodn^itfae  Middis  Ferk»  and  N^fftkFerk  on  4he 
one  side,  and  the  SouUi  Fbrk  on  the  ottitt'i  knewn  as  the  Georgetmvii  Bidge^  hat 
about  2$,000  irrigable  acres  lying  below  devation  3,500  feet,  about  8,000  of  whieh 
are  now  irrigated  by  a  system  built  by  the  Truckee  River  Power  &  Watw  Co., 
which  includes  storage  in  Loon  Lake  Reservoir. 

12.  The  ridge  lying  between  the  South  Fork  of  the  American  River  and  the 
Cosumnes  River  contains  the  town  of  Placerville  and  is  crossed  by  the  Lincoln 
Highway.  Strung  along  the  highway  from  Placerville  to  the  Sierra  divide  are 
imnim»ia  small  settiements,  tourist  hoteto,*jand  camps.  There  is  a  large  eultin 
vable  area  on  this  ridge  <tf  about  30,000  ames,  of  which  about  MOO^mms  ase  bow 
hrrigated  from  the  South  Ibric  of  AmMiean  Bivw,  Weber 

the  South  Fork,  and  the  Cosumnes  River.  There  are  two  mB&a  diiwpsloiis  iwm 
the  South  Fork,  the  uppermost  of  which  is  the  Eldorado  ditch  of  the  El  Dorado 
Power  Co.,  a  subsidiary  company  of  the  Western  States  Gas  &  Electric  Co., 
which  carries  water  jointly  for  power  and  irrigation,  a  maximum  of  about  40 
second-feet  being  devoted  to  the  latter  purpose.  The  lower  diversion  is  the 
American  River  plant  of  the  Western  States  Gas  &  Electric  Co.  It  is  located 
on  the  South  Fork  of  Am^can  River  in  this  ridge  area.  It  also  supplies  some 
water  for  irrigation.  A  more  detailed  deseription  of  these  ^lote  is  i^ven  in 
Appendix  II. 

13.  Lying  to  the  west  of  the  ridge  Mea  for  an  average  distance  of  15  miles  is 

the  foothill  area.  The  elevation  ranges  in  general  from  1,500  feet  at  the  east 
side  to  about  200  feet  at  the  west.  Where  not  cleared,  these  foothills  are  covered 
with  scattering  oak  and  brush  and  in  some  places  by  a  fairly  dense  stand  of 
conifers.  This  foothill  region  contains  the  towns  of  Auburn,  Folsom,  Newcastle, 
and  other  smaller  towns.   It  also  contains  the  lar^  Coloma  Reservoir  site  on 
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the  South  Fork.   The  feotitilllftiidis  partly  fanMdi  partly  in  BMtere,  aadp»IIf 

in  brush  and  timber.  The  farmed  area  produces  nearly  all  of  the  deeidttoui  Cali- 
fornia fruits  and  is  well  adapted  to  the  production  of  Bartlett  pears  and  Tokay 
grapes.  The  precipitation  varies  from  16  to  30  inches  annually.  Irrigation  is 
necessary  for  production  on  a  commercial  scale,  but  it  is  expensive  on  account 
of  the  cost  of  the  construction  and  upkeep  of  irrigation  ditches,  both  main  canals 
•ndlatmiis.   This  is  due  to  the  irrigable  tracts  not  being  contiguous  and  to 

the  giMi^  l»ngfbid  mp^^ 
jcm  to  the  high  ridges. 

14.  The  Middle  Fork  joins  the  North  Fork  jnst  to  the  east  of  the  footfall  arttft; 

thence  the  North  Fork  traverses  this  area  to  its  junction  with  the  South  FoKk, 
forming  the  American  River  proper  at  a  point  which  is  still  in  the  foothfll  area. 
The  stream  leaves  the  foothills  approximately  at  Folsom,  about  2  miles  below 
the  mouth  of  the  South  Fork.  The  North  Fork  ditch  which  diverts  from  the 
North  Fork  of  the  American  River  near  the  eastern  edge  of  this  area,  has  a  cap- 
acity of  80  seeond^eet  and  irrigates  10,000  acres  partly  in  the  foothills  and 
partly  in  the  Sajcnonento  Vall^         ol  ^  American  Biver. 

15.  West  of  ^e  foothills  Ues  the  Slteminttito  Valley^  ivhieh  ean  be  deaeribed 
in  this  vicinity  as  a  slightly  rolling  plain  having  a  general  dope  towafii  nert 
from  about  elevation  200  feet  on  the  east  to  the  Sacram^to  River  im  the  westt 
an  average  distance  of  12  miles.  This  valley  area  west  of  the  American  River 
shed  and  between  it  and  the  Sacramento  River  can  be  said  to  have  a  width 
north  and  south  of  about  20  miles.  It  is  not  all  tributary  to  the  American 
River,  some  of  it  being  drained  by  creeks  which  flow  directly  into  the  Sacramento . 
ThM»  eredcsi  however,  have  ino  mountain  drainage  area  and  therefore  this  portion 
of  the  Saeramento  Valley  can  be  dassed  in  ft  granal  way  with  the  American 
River  Basin  in  so  far  aa  hrrigatidn  probieliis  «re  ecmeemed.  Lying  in  this  atea 
are  the  towns  of  Roseville,  Lincoln,  Orange  Vale,  and  Sa^BiOiieQto^.  Tb&  ^i/kt 
industry  is  farming.  All  of  the  California  fniito  do  well  and  are  produoed  OH  a 
commercial  scale.  A  very  large  part  of  this  area  is  still  unirrigated.  The  annual 
precipitation  is  about  16  inches.  Irrigation  is  required  except  for  a  few  crops 
such  as  grain.  About  40,000  acres  are  irrigated  either  by  pumping  from  the 
American  River,  from  wells,  or  from  the  Sacramento  River;  or  by  gravity  from 
MttaB  tftteams  rising  in  the  foothills.  The  major  part  of  it,  however,  some 
ISOiOOO  aeres,  is  not  hrrigated  and  wiU  most  Ukely  have  to  depend  on  the 
Amwiean  Riv^  or  sonae  Otib«r  l^eim  iteeant  lor  its  irrigation  supply.  The 
Sacramento  utility  district  aod  the  propose  Rdawiife^i^^ 

entirely  within  this  area. 

16.  A  further  description  of  this  basin  applying  more  partieulariy  to  poww 
potentialities  and  developments  is  given  in  Appendix  IL  ' 


DESCRIPTION  OF  tOWEB  POS8IBIUTIES  IN  AMERICAN  BIVEE  BASIN 
By  B.  W.  Ebamsb,  Hvdrwiic  Enginm^  United  States  Forest  Service 


1.  Eacii  of  the  three  main  forks  of  the  American  River,  with  their  principal 
tributaries,  Rubicon  River  and  SUver  Creek,  have  power  possibUities  below  a 
general  elevation  of  about  5,000  or  6,000  feet,  where  the  stream  flow  begins  to 
be  sufficient  for  diwreion.  This  is  due  to  the  rapid  fall  of  the  streams,  the  fall 
per  mile  ranging  around  200  feet  for  about  the  first  2,000-foot  drop  and  grading 
down  to  100  feet  per  mile  for  the  next  2,500  feet.  However,  due  to  the  great 
fluctuations  in  flow,  storage  abbvf  the  power  developments  is  required  to  naake 
them  economically  feasible. 

2.  The  Middle  Fork,  with  its  French  Meadows  site,  and  Silver  Creek,  with 
its  Ice  House  and  Union  sites,  are  the  only  forks  or  tributaries  which  have  suffi- 
cient storage  capacity  on  their  headwaters  to  completely  equalize  their  stream 
flow.  In  the  case  of  those  two  streams  the  storage  capacity  is  sufficient  to 
equalize  the  flow  of  one  or  two  of  the  adjoining  forks  or  tributaries  which  can 
be  diverted  to  them.  For  this  reason  projects  for  diverting  the  Rubicon  or  the 
North  Fork  of  the  American  to  the  Middle  Fork  and  for  bringing  the  Rubicon 
to  Silver  Creek  have  been  proposed.  ' 

3.  There  is  sufficient  storage  on  the  headwaters  of  the  South  Fork  and  the 
Rubicon  to  regulate  their  flow  in  part.  Power  devdopments  on  fliese  streaiiu 
are  possible  without  diversion  from  other  sheds. 

4.  There  are  no  known  storage  sites  of  any  size  on  the  headwaters  of  the  North 
Fork;  hence  it  has  been  proposed  to  divert  its  upper  waters  to  the  Middle  Fork 
or  to  divert  a  regulated  flow  from  the  Middle  Fork  to  it. 

6.  In  ^eral  it  may  be  said  that  power  developments  on  any  of  the  forks  of 
the  American,  Bivcff  will  oohaist  of  mountain  storage  reservoirs  near  the  head- 
w»ters;  below  these  two  or  incft*  hi^i4iead  power  drops  developed  by  long  con- 
duits which  wiU  usually  be  partly  in  ditch  and  partly  in  taanel;  below  this  one 
or  more  medium-head  power  drops  developed  by  high  dams  impounding  water 
for  irrigation  with  power  house  located  immediately  below  dam  and  developing 
seasonal  power  incidentally  to  the  primary  purpose  of  irrigation. 

6.  It  seems  unlikely  that  it  will  be  economical  to  develop  year-long  power  on 
the  main  stream  below  the  mouth  of  the  South  Fork  when  the  power  and  irriga- 
tion possibilities  of  the  shed  are  fully  developed,  on  account  of  the  likelihood 
and  apparent  desiisbility  of  diverting  almost  the  entire  flow  of  the  American 
River  for  irrigatbn  at  the  erast  of  the  Folsom  Dam. 

7.  The  foundations  for  dams  in  what  baa  been  termed  the  iqqaer  axea  have  in 
most  cases  been  scoured  elean  by  glacial  aetim.  Excavation  for  conduits  wMdft 
this  area  will  be  mostly  in  rock.  On  account  of  the  altitude,  it  is  believed  that 
these  conduits  should  be  either  in  tunnel  or  covered  ditches.  The  canyons  in 
what  has  been  termed  the  ridge  area,  although  having  steep  slopes,  are  suitable 
for  the  construction  of  concrete-lined  conduits  which  would  be  mostly  in  earth 
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except  in  the  CEse  of  th6  North  Fork,  On  this  fork  the  c&xiyoD  walls  are  precip* 
itous  for  several  hundred  feet  above  the  stream  bed  for  most  of  the  ridge  area, 
where  the  excavation  for  conduit  will  be  almost  entirely  in  rock.  Mowwrn,  aHer 
the  c<mduit  bad  obtained  an  elevation  of  a  few  hnn^ed  feet  above  the  stroMn 
the  e»>avation  would  be  mostly  ineaffh  as  in;tiie  ease  <rf  other  forks.  Conduits 
in  the  foothills  and  valley  area  will  be  mostly  in  earth. 

8.  It  is  proposed  in  this  appendix  to  describe  in  detail  the  power  projects 
developing  the  power  possibilities  on  the  Middle  Fork  of  the  American  River, 
the  Rubicon  River,  and  Silver  Creek,  A  brief  description  of  the  developed  and 
undeveloped  sites  on  the  South  Fork  will  be  given.  It  is  believed  and  is  shown 
later  that  the  North  Fork  drainage  above  an  elevation  that  allows  its  diversion 
to  the  French  Meadows  Reservoir  on  the  Middle  Fork  should  be  diverted  to  the 
Middle  Fork.  Since  this  makes  the  development  of  saxy  project  on  the  North 
Fork  below  the  point  of  diversion  and  above  its  junction  with  the  Middle  Fork 
infeasible  under  present  economic  conditions/ no  North  F'ork  project  will  be 
described  other  than  what  is  included  in  the  description  of  the  Middle  Fork 
projects, 

9.  Estimates  of  power  capacity  are  based  on  stream  flow  during  the  low-flow 
period  from  July  1,  1911,  to  December  31, 1913.  This  dry  period  includes  the 
two  consecutive  years  of  lowest  total  flow  that  have  occurred  since  records  have 
been  kept  of  the  flow  of  the  American  River,  which  is  from  1904  to  the  presen 
date.  Bulletin  No.  5  of  the  department  of  public  works.  State  of  California, 
entitled  ''Flow  in  California  Streams/'  at  page  200,  contains  a  table  showing  the 
estimated  flow  of  the  American  River  from  1871  to  1921,  which  is  reproduced  in 
this  report  as  Table  No.  1.  This  table  shows  that  there  was  one  two-year  cycle 
of  almost  as  low  and  two  single-year  periods  of  lower  average  flow  than  the  period 
on  which  the  writer's  estimates  are  based.  However,  on  account  of  the  carry- 
over storage  involved  in  the  American  River  projects,  it  is  believed  that  the  aver- 
age available  power  for  this  period  represents  the  power  capacity  available  90  per 
cent  of  the  time  as  ifell  as  this  can  usually  be  estimated  where  carry-over  storage 
is  involved. 

Table  No.  1. — American  River  seasonal  runroff  data  ^  ^ 
(Drainage  srea,  1>9I9  sqiuae  wSM^ 


Seeion  (begins  Get  I) 

seasonal 
wetness 
Dfvfsion  J 

Depth  of 
margin 

Kmi*ofl 
index 

Estimated 
seiuKmal  run- 
off in  acre-feet 
(above  main 
agrienttttal 
areiO 

120 

41.2 

132 

4, 215,600 

1872-73  IT* 

75 

18.2 

59 

1,862, 200 

100 

30.1 

97 

3, 079. 800 

1874-75  ^   

64 

13.6 

44 

1, 391, 600 

m 

43.6 

140 

4, 450,900 

62 

12.6 

41 

1, 289,200 

93 

26.6 

85 

2,721,  700 

104 

32L3 

104 

3, 304, 900 

i87d-«o  II  iiiir.  iiiiiiimiii.- 

,  125 

44.0 

141 

4,502,100 

1880-«1 ...  

108 

34.6 

111 

3, 640, 300 

;   .  103 

31.9 

102 

3, 264,000 

1882-83  

82 

21.2 

68 

2,169,200 

118 

40.1 

129 

4, 103,000 

73 

17.4 

56 

1,780,400 

1885-86  'II..IIIIII-IIIIIII.  .-IIIIIIII 

115 

38.3 

123 

3,918,900 

76 

18.2 

69 

l,86i200 

1SS7-S8  ^  

OB 

1&4 

60 

1,67^700 

Percent 

distribution  of 
seasonal  run-off 
hf  meofha  ai 
shown  by 
U.  S.  Q.  S. 
reoeids 


January,  13 
February,  114, 
March,  16.8. 
April,  17. 
May,  19.1. 
June,  12.8. 
July, -3.7, 
August,  0.0. 
September,  0-6* 
October,  0.8. 
November,  1.8. 
Deoembe^»8.6. 


t  From  BaUetin  No.  &  State  <tf  California, 

liiBitlim  '      ■  •  '       ^  ' 


of  ,pablid  wtet^ 


division  of  engbietting  and 
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Table  No.  1. — American  River  eeaeonal  run-off  data — Continued. 


Biwnp(bagiMOet>i) 


i^S  

1890-01   

mi-m  .  

1892-  93  ^  

1893-  94   

18M-06  

1895-  96  — .  

1896-  97  — — — 

l89T*48 

1898-  99-   • — 

1899-  1900  .......... 

1900-  1901. 

1901- a 


Index  of 
seasonal 


iMvisioiiJ 


1902-3  

190a-4  .  , 

1904-  5  

1905-  6  

1906-  7  

1907-  8   

1908-  9... 

1009-10  ^  

1910-  11  -  

1911-  12  

loia-is...  .  

1913-14 


1914-15..^  .  

1016'**16  «».....aM*^ •»».....».. 

101fi""17  ........ 

1917- 18  .  .  

1918-  19.  ........  

1920-21  i"'i!"rrrr""--" 


76 
169 
77 
90 
123 
104 
128 
114 
110 
59 
86 
111 
112 
100 
99 
137 
100 
138 
150 
71 
124 
95 
129 
60 
67 
120 
111 
104 
89 
67 
91 
70 

no 


Depth  of 

run-off  in 
i^icbes 


18.6 

75.5 

19.0 

25.1 

43.0 

32.3 

46:3 

37.7 

35.5 

11.6 

23.1 

36.0 

36.3 

30.1 

29.7 

51.3 

20.0 

47.3 

56.5 

14.9 

45.2 

35.3 

54.3 

13.1 

15.1 

39.8 

31.1 

38.7 

28.8 

15.1 

22.1 

14.7 

32.6 


Kun-ofit 
index 


60 

243 
61 
81 
138 
104 
149 
121 
114 
37 
74 
116 
117 
97 
95 
165 
64 
162 
182 
48 
145 
113 
176 
42 
49 
128 
100 
124 
93 
49 
71 
47 
105 


Esttntftted 

seasonal  run- 
off in  acre-feet 
(abdvemaia 
Bfricultural 
area) 


I,  903,  200 
7, 725,  200 

1,  944. 100 

2,  668, 200 
4, 399,  800 

3,  304,  900 
4, 737, 400 
3, 857. 500 
3, 632, 400 
1,186,900 
2, 363, 600 
3,  683, 500 
3,714,200 
3, 079,800 
3,038,900 
6,249,000 

12, 050,000 
U,  835, 900 
»5, 782, 800 
1 1, 526, 600 
U,  622,500 
13,614,500 
^5, 555, 300 
>  1, 336, 100 

II,  541,800 
14,072, 100 
13, 179,800 
13, 964,600 
12, 948, 300 
11,541,100 
1 2,  265, 800 
11,501,600 
13, 336,  SOO 


Per  cent 
distribution  of 
seasaoal 
by  months  SB 
shown  by 
17.  B.  O.B. 


Measured 
seasonal 

discharge 
in  acre-feet  at 
U.  8.  Q.  8; 

gauging  station 
near  Fairoafcs 


2  1, 955, 000 
4,  763, 100 
6,710, 100 
1,453, 600 
4, 549, 200 
3, 541,500 
6, 480, 500 
1,264,000 
1,433,800 
3, 951, 000 
3, 060,900 
3,847,900 
2, 831, 800 
1,420. 400 
2, 154, 900 
1,391,300 
3,223,030 


8VMMABT  OF  KSTDiCATBD  BUK-OFF 


Mean  seasonal. 
Maximum  seasonal. 
Mintmnm  seasonal. 

Mean  during  July   — , 

Maximum  during  July  »   

Minimum  during  July  

Mean  during  August. 
I^^gum  during  August. 


dtiring  August — 


AetfeJeet 


8,iai,900 

117,700 
392,600 
22,800 
28,600 
92,800 
0,800 


Depth  in 
incbes 


Acre-feet 
per  square 
mua 


31.1 

1,658 

75.5 

4,020 

11,6 

618 

1.2 

61 

8.8 

205 

•3 

12 

.8 

15 

«8 

48 

:i 

8 

1880-90 
1807*88 

'U06^9fi 
1018-18 

"1960^7 

m7-i8 


1  Measured  run-oflP  adjusted  for  diversions  as  follows:  Towle  Canal  (Pacific  Qas  &  Electric  Go.  records) ; 
North  Fork  ditch,  Nigger  Hill  ditch.  El  Dorado  ditch,  Pilot  Creek  ditcdip  Ald«  Cnek  pnmplng  PtWt 
(Pacific  Gas  A  Eleetric  Co.  and  Natomas  Mutual  Water  Co.  records). 

>  Partial  ieoord»  Nor.  4  to  Btuj^t.  80. 

10.  Records  have  been  kept  since  November,  1904,  by  the  Water  Resources 
Branch  of  the  United  States  Geological  Survey  of  the  flow  of  the  American  River 
at  the  Fairoaks  gauging  station,  which  is  below  all  the  forks.  On  the  North, 
Mi/dakd^rndBwiik^Ve^  the  United  States  Qecdogieal 

Surv^  has  also  Ic^t  xeocnrde  whieh  bei^  ta  ^  f all  of  1911»  mA  in  the  oaee  of 
'tbelharttwo^ciendtethepreeeBtd^  l%eSovlhJ^k«taftienwMd 
in  ItSO.  These  four  stations  are  the  only  ones  in  the  American  Riirer  Sarin 
where  continuous  records  were  kept  over  any  period  longer  than  five  years. 
Fortunately,  however,  stream-flow  records  were  kept  at  a  number  of  points  in 
the  Rubicon  River  drainage  for  a  pmod  which  in  most  cases  covers  the  critical 
33030—27- 
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period  on  which  estimates  in  this  report  are  based.  The  records  on  the  Rubicon 
drainage  referred  to  were  kept  at  the  following  points  and  for  the  following 
periods: 


Rubicon  River  at  Rubicon  Springs     1910-1914 

Rubicon  River  near  Quintette   1909-1914 

Little  Rubicon  River  near  Rubicon  Springs  >   WlO-1911 

Little  Soath  Fork  of  Rubicon  River  at  sawmiU  near  Quintette   1910-1914 

Little  South  Fork  of  Rubicon  River  below  Gerle,  near  Quintette   1910-1914 

Little  South  Fork  of  Rubicon  River  at  mouth,  near  Quintette  1909-1911 

Gerle  Creeic  near  Rubicon  Springs   .   1910-1914 

Little  South  Fork  ditch  at  sawmiU  near  Quintette  —   1910-1913 

Pilot  Creek  near  Quintette   — ; —  1910-1914 

PUot  Creek  ditch  near  Quintette   1910-1914 


The  points  of  storage  or  divosion  on  the  Rubicon  drainage  (rf  inteiest  in  this 
report  are  either  at  or  near  the  above  gauging  stations;  it  is  belfeved^  ttierefote, 

that  the  stream  flow  and  power  estimates  in  regard  to  the  Rubicon  projects  in 
this  report  are  reliable.  ^ 

Unfortunately,  on  the  other  hand,  estimates  of  the  power  capacities  of  the 
Silver  Creek  and  Middle  Fork  developments  necessarily  had  to  be  made  from 
stream-flow  estimates  based  on  the  distribution  of  the  stream  flow  recorded  at 
the  lower  gauging  stations,  over  the  watershed  above,  in  accordance  with  the 
altitude,  rainfall,  wad  short  run-off  records  available,  which  run-off  records  cover 
a  period  from  December  23, 1921,  to  September  30, 1923,  on  Silver  Creek  and 
a  short  period  in  1906-7  on  the  South  Fork  near  Kyburz,  Calif.  The  Rubicon 
records  were  also  given  consideration  in  estimating  the  run-off  from  the  upper 
North  and  Middle  Fork  drainage  areas. 

11.  Cost  estimates  follow  each  description  of  project.  Transmission  lines  are 
not  included.  These  estimates  are  based  on  a  fair  knowledge  of  the  topography 
and  on  unit  costs  per  cubic  yard  for  dams  in  most  cases,  per  unit  of  length  of 
timnels  and  open  conduits,  per  pound  of  steel  in  penstocks,  per  horsepower  of 
installation  for  power  houses  and  machinery,  and  on  lump-sum  estimates  for 
forebajrs  and  some  mfacellaneous  items.  No  exact  data  on  cubic  yards  of  exca- 
vation, detafls  of  structures,  or  exact  location  of  ecmduits  were  availaUe.  The 
cost  of  road  improvement  was  included  in  cost  of  structures.  These  estimates 
must  be  regarded  as  of  a  preliminary  nature,  but  they  are  believed  to  be  sufll- 
ciently  accurate  to  give  a  general  idea  of  the  feasibility  of  the  projects. 

MIBDUB  FOBK  nBVBXiOnfBim 

12.  The  term  "Middle  Fork  developments"  is  used  in  this  report  to  mean 
projects  developing  all  power  on  the  Middle  F<nrk  oi  the  American  River  from 
Frmch  Meadows  Reservoir  site  with  its  proposed  crest  devation  of  5,140  feet  to 

the  intake  of  the  North  Fork  ditch,  which  diverts  from  the  North  Fork  of  the 
American  River  at  elevation  480  feet  at  a  point  4  miles  below  the  junction  of 
the  North  and  Middle  Forks.  The  diversion  from  either  the  North  Fork  or  the 
Rubicon  River  to  the  French  Meadows  Reservoir  will  also  be  considered  under 
the  description  of  the  Middle  Fork  developments.  The  French  Meadows  Res- 
ervoir on  the  headwaters  of  the  Middle  Fork  may  be  constructed  to  have  a 
mptam^  of  from  MiOOO  to  90^  aere4eet.  In  this  report  the  eep^eity  has 
been  considered  as  64,000  acieJeet,  since  this  seems  to  be  the  MBeant  the;!  is 
certainly  feasible. 

13.  The  distance  along  Middle  Fork  from  French  Meadows  Reservoir  to  the 
intake  of  the  North  Fork  ditch,  which  fixes  the  lower  limit  of  power  development, 
is  approximately  50  miles.  The  distance  to  the  mouth  of  Rubicon  is  21  miles. 
It  is  thought  that  the  potential  power  in  the  Middle  Fork  between  French 
Meedowii  elevatioil        leet^imd  the  mouth  of  the  Rubicon,  elevation  1,1^ 
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feet,  can  be  best  developed  in  two  poorer  projects,  each  drop  being  developed  by 
a  long  concrete-lined  conduit  which  would  be  partly  in  tunn^  Forebsys  will 
have  to  be  located  <m  the  tope  <rf  eiBe&  aeegndary  ridges.  They  should  have 
capacities  soffident  to  take  esm  of  the  hoturly  v»iation  in  the  load  on  approsi^ 
mately  a  60  per  cent  load  faetm.  The  power  houses  wofdd  be  located  on  the 
Middle  Fork.  The  length  of  the  conduits  for  these  two  projects  would  be, 
respectively,  10.2  and  9.1  miles,  and  the  heads  2,000  and  1,675  feet. 

14.  It  is  believed  that  it  would  be  desirable,  if  ultimately  found  to  be  feasible, 
to  develop  the  fall  of  670  feet  along  the  Middle  Fork  between  the  mouth  of  the 
Rubicon,  elevation  1,150  feet,  and  the  intake  of  the  North  Fork  ditch,  elevation 
480  feet,  by  the  construction  of  two  high  dams,  the  upp»  one  to  be  located  in 
tiie  vidnity  of  seo.  12^  T.  13  N.,  B.  10  E.,  at  stream-bed  elevation  900  feet  on 
the  Middle  Fork  of  American  River  about  63^  miles  below  the  mouth  of  Rubicon, 
and  the  other  on  the  North  Fork  of  American  River  in  the  vicinity  of  sec.  1,  T. 
12  N.,  R.  8  E.,  at  stream-bed  elevation  530  feet,  about  a  half  mile  below  the 
mouth  of  the  Middle  Fork.  A  survey  of  the  lower  dam  site  was  filed  with  the 
California  Debris  Commission,  which  shows  that  a  dam  350  feet  high  would  be 
about  1,300  feet  long  on  the  crest.  An  examination  of  surface  conditions  at  the 
dam  site  indicates  that  a  dam  at  least  300  feet  high  will  be  feasible.  Maps  of 
survey  of  American  Bivet^  aeeoii^Mmying  the  Oa^^ijua  Water  Commission's 
report  of  1912^  indicate  that  a  dam  350  feet  high  woidd  back  watw  to  a  point 
15  miles  tipitoeam  on  Norfo  Fork  and  18  miles  on  Middle  Fork  and  that  the 
reservoir  capacity  may  be  as  great  as  400^000  acre-feet.  It  would  flood  about 
4,000  acres.  This  report  of  1912  also  indicates  that  a  dam  250  feet  high  at  the 
upper  of  the  two  dam  sites  just  mentioned  would  back  water  upstream  for  about 
63^  miles  and  flood  about  1,000  acres.  The  storage  in  the  lower  reservoir  would 
ultimately  be  of  great  value  ^or  irrigation,  reregulating  the  flow  below  the  powei 
developments. 

15.  On  account  of  the  vei7  meager  data  available  in  regiskrd  to  the  feasibility 
<rf  condtrueting  high  dam  i^t  ^ese  two  Mties,  the  computations  and  estimates  in 
this  report  have  been  based  for  purposes  of  comparison  on  the  plan  of  developing 
the  potential  power  in  this  stretch  of  the  stream  by  means  of  a  7&-foot  diversion 

dam  on  Middle  Fork  about  2  miles  below  the  mouth  of  Rubicon,  a  long  conduit 
on  the  left  bank  to  a  point  near  the  intake  of  North  Fork  ditch,  and  a  penstock 
and  power  house  returning  water  to  the  North  Fork  of  American  River  above 
the  intake  of  the  North  Fork  ditch.  It  is  estimated  that  a  head,  forebay  to  tail- 
race,  of  345  feet  would  be  developed  by  this  project.  On  account  of  loss  of  head 
in  the  long  conduit  involved,  this  seems  the  most  conservative  way  to  compare 
the  Middle  Fork  developments  with  the  Silver  Creek  developments  in  regard 
to  ^  use  of  water  from  the  upper  Rubicon.  The  average  head  that  would  be 
developed'by  two  high  dams  is  estimated  as  230  and  200  feet,  respectively,  which 
would  give  a  total  head  of  430  feet  as  i^ainst  a  345*foot  head  developed  by  one 
dam  and  long  conduit.    The  difference  is  85  feet  in  favor  of  the  two  dams. 

16.  The  fall  of  the  stream  per  mile  for  the  two  upper  Middle  Fork  projects  is 
very  great,  making  these  two  projects  much  more  feasible  of  development  than 
the  lower  one  or  ones.  No  doubt  the  lower  projects  would  not  be  feasible  until 
there  is  a  very  great  demand  for  power  or  irrigation  water.  The  intake  of  the 
lower  project  int  case  the  head  were  developed  by  conduit  would  be  on  the 
Middle  Fork  below  the  month  of  the  Rubicon  and  of  the  North  Fork  of  the 
Middle  Fork.  It  eould  take  advantage  of  any  storage  regulation  on  the  Rubicon 
River  as  well  as  the  regulation  from  French  Meadows  Reservoir. 

17.  Under  the  plan  of  one  dam  and  long  conduit  for  Middle  Fork  No.  3  proj- 
ect, with  a  total  fall  of  4,660  feet  from  French  Meadows  spillway  to  the  intake 
of  the  North  Fork  ditch,  a  total  head^forebay  to  tailrace,  of  4,020  feet  would  be 
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developed  in  the  three  Middle  Fork  projects.  The  remaining  640  feet  would  be 
lost  in  the  grade  of  the  conduits  and  in  the  drawdown  in  reservoirs. 

18.  The  diversion  of  43  square  miles  of  the  North  Fork  drainage  to  French 
Meadows  Reservoir  would  be  accomplished  by  the  construction  of  a  diversion 
dam  about  40  feet  high  on  North  Fork  and  6^  miles  of  conduit,  of  which  2  miles 
would  be  concrete  Uned  and  closed  and  the  remainder  in  tunneL  This  diversion 
would  greatly  increase  the  feasibility  and  lessen  the  unit  costs  ct  tiie  Middle 
Fork  project,  as  will  be  shown  later. 

19.  There  wotdd  be  a  loss  in  totel  power  if  the  North  and  Middle  Forks  were 
each  developed  independent  of  the  other  instead  of  by  the  diversion  of  the  upper 
North  Fork  to  the  Middle  Fork,  The  point  of  proposed  diversion  of  North 
Fork,  elevation  5,246  feet,  to  French  Meadows  is  about  61  miles  above  the  junc- 
tion with  the  Middle  Fork  and  46  miles  above  elevation  880  feet,  which  may  be 
the  elevation  of  ultimate  irrigation  storage  on  the  North  and  Middle  Forks,  as 
before  described.  During  the  critical  p^od,  July^  1911,  to  DecesabQr^  1913^  used 
in  estimating  the  90  pfsr  jeent  t{me  paww  for  ibfb  various  projeets  ea  Hm  Ameri-* 
can  River,  the  North  Fork  of  American  Biveat  at  CoUte  had  a  mean  monthly 
flow  of  70  seo(»id^leet  <xr  less  for  five  monthSi  the  lowest  being  33  second-feet. 
For  the  purp<we  of  comparing  the  power  that  could  be  developed  on  North  and 
Middle  Forks  without  diversion  from  one  to  the  other  to  the  power  that  could 
be  developed  by  the  diversion  of  upper  North  Fork  to  French  Meadows  it  is 
believed  that  the  flow  of  North  Fork  for  the  section  of  the  stream  between  ele- 
vation 5,246  and  880  can  be  taken  as  70  second-feet.  This  is  a  liberal  allow- 
ance, since  the  Colfax  gauge  is  near  the  lower  end  of  the  drop.  Assuming  no 
eonsiderable  stcna^e  on  uppw  North  Fori^,  and  even  that  it  would  be  feasiUe  to 
devdop  the  entbe  drop  of  4,306  feet  from  etevatiim  6,246  to  880  feet,  the  pow& 
in  this  sbeteh  of  the  strawa  wetild  be:24j000  horsepower. 

Computations  in  Table  No.  5  indicate  that  an  average  flow  of  90  second-feet 
could  be  diverted  from  upper  North  Fork  and  equalized  in  the  French  Meadows 
Reservoir  with  a  300  second-foot  capacity  tunnel.  The  Middle  Fork  projects 
No.  1  and  No.  2  would  have  a  combined  head,  forebay  to  tailrace,  of  3,675  feet. 
No,  3  project,  if  a  250-foot  dam  were  built,  would  develop  an  average  head  of  230 
feet,  making  the  total  head  3,905  feet.  The  90  second-feet  through  Uus  drop  will 
develop  28,000  h<M»^wer.  It  is  thertf  ore  evident  ^t  there  will  be  a  gain  of  at 
iMst  4,000  horsepower  by  diverting  upper  North  Fork  to  Frmdi  Meadows  instead 
of  devetopiz«  it  along  the  North  Fork,  l^e  altwnative  of  developing  projects 
along  the  North  Fork  wfll  therefore  be  dropped  from  further  consideration. 

20.  Diverting  upper  North  Fork  to  French  Meadows  on  Middle  Fork  and 
developing  power  along  the  Middle  Fork  has  the  advantage  of  allowing  a  pro- 
gressive development,  since  the  French  Meadows  Reservoir  and  one  or  more  of 
the  power  projects  could  in  this  case  be  built  first,  leaving  the  expense  of  diver- 
sion tunnel  from  North  Fork  to  French  Meadows  to  the  last,  whereas  if  Middle 
Fork  were  divested  to  North  Fork  this  tunn^as  wellas  Frmch  l|(eadows  Dam, 
would  have  to  be  built  first  on  aeeoimt  of  ntnall  utOiied  fiow^  due  to  lack  of 
storage  on  North  Fork,  Also,  as  will  be  shown  later,  thne  is  a  small  loss  in  total 
power  if  upper  Middle  Fork  is  diverted  to  North  Fork  instead  of  upper  North 
Fork  bring  diverted  to  Middle  Fork,  due  largely  to  the  Middle  Fork  No.  3 
project  being  benefited  by  the  storage  regulation  on  the  Rubicon. 

21.  There  is  also  the  possibility  of  diverting  93.5  square  miles  of  the  Rubicon 
drainage  at  elevation  5,260  feet  to  French  Meadows  by  the  construction  of  a 
diversion  dam  40  feet  high  on  the  Rubicon  and  a  conduit  8  miles  long,  of  which 
1  mile  would  be  concrete  lined  and  eovwed  and  the  remaindw  in  tunn^  This 
diversion  tmm  the  Rubicon  to  French  Meadows  is  inoomiiaMble  with  eoon<miioal 
Construction  <tf  the  RuMeon  projects  or  the  diverrion  of  the  upper  Rubicon  to 
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Silver  Greek.  Tables  aad  sommaries  whieh  fdleir  indicate  a  kw  of  power  on 

the  Rubicon  caused  by  this  div^ision  greater  tihan  the  corresponding  gain  in 

power  on  the  Middle  Fork. 

22.  A  study  of  the  power  capacities  of  the  Middle  Fork  developments  has 
been  zpade  under  the  following  assumptions: 

HoiBepower 

(1)  With  no  diversion  to  French  Meadows,  either  from  North  Fork  or 

Rubicon,  and      diTimdOn  from  Rubicon  to  Silver  Creek^  and 
thd  effect  of  Rubicon  storage  on  Middle  Fork  prbject  No.  3  not 
considered :    The  power  capacity  available  90  per  iiask  ol  the  time 
was  estimated  under  these  conditioiis  to  bp,  .^^^^^n^^^m^^^m  45|0Q0 
(See  Table  No.  2.) 

(2)  With  diversion  of  93.5  square  miles  of  upper  Rubicon  drainage 

to  French  Meadows,  no  diversion  from  North  Fork  and  no  stor- 
age developed  on  Rubicon :  The  power  capacity  available  90  per 
cent  of  the  time  was  estimated  under  these  conditions  to  be   114,000 

(See  Table  No.  4.) 
^  With  division  of  43  square  ndles  of  North  Fork  drainage  to  French 
•  "  Meadcyvro,  no  diversion  from  Rubicon  to  French  Meadows,  and 
no  diversion  from  Rubicon  to  Silver  Creek,  and  with  the  effect 
of  Rubicon  storage  on  Middle  Fork  No.  3  project  considered: 
The  power  capacity  available  90  per  cent  of  the  timi^^wa^  e^Jtiipat- 
ed  under  these  conditions  to  be    — — ^    86,  OOQ 

(See  Table  No.  6.)  ' 
(4)  With  diversion  of  43  square  miles  of  North  Fork  to  French  Mead* 
ows,  no  diversion  of  upper  RuMcon  to  French  Meadows,  upper 
Rubicon  water  diverted  to  Silver  Creek,  and  with  the  effect  of 
reienaining  Rubicon  storage  on  Middle  Fork  No.  3  project  consid- 
ered: The  power  capacity  available  90  per  cent  of  the  time  was 
estimated  under  these  eonditions  to  be—   80,000 

(See  Table  No.  7.) 

23.  Estimates  have  been  Biade  of  the  'cost  oi  devd^^iments  under  assumptions 
1,  3,  and  4.  These  esUmafeee  w  $12,189,000,  $21,250,000,  and  $20,121,000, 
respectively.    Condition  No.  4  would  probably  obtaip  if  upper  Ruhieon  water 

were  diverted  to  Silver  Creek,  and  condition  No.  3,  if  this  divearrion  were  not 
made.  The  cost  per  horsepower  available  90  per  cent  of  the  time  is  estinutted 
as  $252  and  $244  under  assumptions  4  and  3,  respectively. 


Tabia  No.  2. — Fowr  capacUy  Middle  Fork  projects  with  no  diimrianfram  Rubicon  or  North  Fork 
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563 
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Total  

%861 

n 

3,609 
116 

664,200 

i&aoo 

1,881 
30 

5^490 
177 

38M00 
13,000 

33,997 
1»034 

33,766 
1,068 

0,349 
302 

387.100 
1^800 

1,406,400 
41^400 

Mean  

1 E  vapt  ration  is  laken  <  are  of  by  dedui  ting  the  tctal  OBtimated  eviq>craticn  from  the  reenrvoir  od  Oct  1  oi  each  year.  Bi^i^ratiQii  Is  estimated  at  the  mservoir  as  3  feet  in  depth  on  30  par 

vent  t  the  max  nium  are;t  of  the  resOivnir. 

The  estin.hte<i  evaj"  »atii>n  j>  as  oil  ws;  Fienrb  Mead*  ws  Reservoir,  46  seri-nd-feet-mrnths. 

^  insta.latious  at  Nob.  1,  2»  and  3  are  taken  as  dtUXMl^         and  i6jm  tiorsepover,  re^ieMvely.  Maiimoai  avenpe  ea^NUs  for  one  month  are  caken  as  18,303b  23,600,  and  9,3B0  bois3> 

power,  respectively 

83380-27.  (raOPp.2«.> 
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Year  and  month 


Flow  from 
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Lake 
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Year  aad  month 
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January  ......^ 

February  ... 

March  — 
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May. 
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Flow  from 
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square 
miles) 
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Total  

Mean  
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12 
15 
34 
62 
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461 
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23 
4 


1 
9 
34 
125 


2,716 
87 


Flow  from 
Rubicon 

below 
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Bound 
Lake,  and 

above 
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Riv«r 
Water  & 
Power  Co. 
diversion 
(drainage 
area, 59.5 

square 

mOai) 


Seami^eei 
80 


334 
574 


36 
U 


e 

17 
89 
856 


3,603 
116 


at  Quintette  (drainage  area,  198  square  miles). 
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Table  No.  4. — Power  capacity  Middle  Fork  projects  with  diversion  of  93,5  square 
miles  of  upper  Rubicon  drainage  to  French  Meadows  and  no  diversion  from 
Rviricon  to  Siiper  Creek 

(Pflclod  eomMmd:  Jnly,  1911,  to  Jaooary,  im,  inehirive) 

No.  1  project: 

Mean  utilized  flow  at  No.  1  project  with  no  diversions  to  Middle 

Fork  (see  Table  2,  column  6)  second-feet_-  116 

Estimated  mean  diversion  regulated  at  French  Meadows  from 
Rubicon  above  Rock  Bounds  34  square  miles  (see  Table  10,  col- 
umn 2)  1  second-feet__  87 

Estimated  mean  diversion  from  Rubicon  above  American  River 
Water  &  Power  Co.'s  proposed  diversion  and  below  Rock  Bound, 
59.6  square  mUes,  regulated  at  French  Meadows.   Flow  estimated 

'   1^  watershed  ratio  from  flow  Rubicon  at  Quintette.second«feet-  .  116 

Mean  utilized  flow  at  No.  1  project  with  wat^r  from  Rubi- 
con .  second-feet—  319 

Power  capacity  No.  1  project — 319  x  2,000  x  0.08- -horsepower.  _    51,  000 

No.  2  project: 

Estimated  mean  utilized  flow  up  to  373  second^^eet  at  No.  2  proj- 
ect with  no  diversion  to  Middle  Fork  (see  Table  2,  column 
8)   second  feet..  170 

Rubicon  diversions  87+llfi  l^m  above)  ..^^.do   203 

Mean  utilized  flow  at  No.  2  project  with  water  from  Rubi- 
con second-feet..  373 

Power  capacity  No,  2  project — 373  x  1,675  x  0.08  horsepower-.    50,  000 

No.  3  project : 

Mean  utilized  flow  up  to  350  second-feet  at  No.  3  project  with  no 

diversions  to  Middle  Fork  (see  Table  2,  column  13) .  .second-feet- .  302 

It  is  estimated  from  Table  3,  columns  2  and  3,  that  the  total 
diversion  from  the  93.5  square  miles  of  Rubicon  during  13 
months,  August  to  December,  1911,  July  to  October,  1912, 
and  August  to  November,  1913,  inclusive,  when  no  water  is 
wasted  at  No.  3  project,  is  527  second-feet-months,  equiva- 
lent to  a  mean  of  40  second-feet.  Since  tlds  water  would 
have  been  used  at  No.  3  project  whether  or  not  diverted  to 
French  Meadows,  the  net  gain  by  the  diversion  to  French 
Meadows,  not  taking  into  consideration  the  storage  devel- 
oped by  Rubicon  projects,  is  the  203  second-feet  gained  by 
Rubicon  diversion  at  projects  Nos,  1  and  2  (see  above)  less 
40  second-feet——  second-feet..  163 

Mean  utilized  flow  at  No.  3  project   drf   466 

Power  capacity  No.  3  i»x>ject— 465  x  345  x  0.08  horsepoww..  13, 000 

Summary : 

No.  1  project  do   51,000 

No.  2  project  ^..j  do   50,  000 

No.  3  project  *   do   13,  000 

Total  do  114,000 
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TabXiB  No.  5. — Potoer  capacity  Middh  ^Fark  projects  with  di9€r$ian  of  4S  square 

miles  dtainate  aroa  from  North  Fork 

(Period  considered:  July,  1911,  to  January*  1914) 

No.  1  project: 

Mean  utilized  flow  at  No.  1  project  with  no  diversion  to  Middle 
Fork  (see  Table  2,  colunm  5)..    second-feet—  116 

Estimated  mean  diversion  from  North  Fork  with  tunnel  capacity 
of  300  second-^eei  and  with  flow  eqttalised  in  French  Meadows 
Reservoir  second-feet..  90 

Mean  utilized  flow  at  No.  1  project  with  North  Fork..do   206 

Power  capacity  No.  1  project— 206  x  2,000  x  0.08- -horsepower..  33,  OOP 

No.  2  project: 

Mean  utilized  flow  up  to  247  second-feet  at  No.  2  project  with  no 
diversion  to  Midme  Fork  (eBtimated  from  Table  2,  column 
8)  «  «  second-feet..  157 

Regulated  diversion  from  North  Fork  ^  -...do   90 

Mean  utiUzed  flow  No.  2  project  with  North  Fork  do   247 

Power  capacity  No.  2  project~247  x  1,676  x  0.08- .horsepower..  33,  000 
No.  3  project: 

Mean  utilized  flow  No.  3  project  up  to  400  second-feet  with  no 
diversion  to  Middle  Fork  (estimated  from  Table  2,  colunm 
12)  second-feet—  330 

Regulated  diversion  from  North  Fork  —  do   90 

Mean  utilized  flow  No.  3  project  with  North  Fork  do   420 

Power  capacity  No.  3  project — 420  x  346  x  0.08  horsepower..  12,000 

Summary: 

No.  1  project    do         33,  000 

No.  2  project.  do   33,000 

No.  3  project..  — .  •  do  12, 000 

Total  -  do   78,000 


* 
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Taum  No.  6.«— Potoar  eajMicfty  Midih  Fwk  vrojecU  with  di»0rHan  of  upper  Nmtk 
Pwrk  to  Fnnek  Mmd^w^  und  wiA  ^jfM  ^  Bvkicfm  project  etarage 

Pxojeefc  No.  1: 

Avwage  n;gmoii^  July,  1011,  to  January,  1914  (see  Table  5) 

 ^^hmepoim^^  33, 000 

Project  No.  2: 

Average  capacity  July,  1911«  to  January,  19H  Csee  T^l^e  5).*do         33, 000 

Project  No.  3: 

Mean  utilized  flow  up  to  600  second- feet  capacity  at  middle  Fork 

No.  3  project  (estimated  from  Table  2,  column  12)-. second-feet. «  ^22 
EflFeet <^N wtti Folk divwrion  (seeTableS)  do   00 

Effeot  of  r^ulation  of  Rubicon  projects  less  irrieation  of  George- 
town Ridge,  estimated  as  follows:  The  recorded  flow  of  the  Rubi- 
con River  at  Quintette,  Calif.,  with  198  miles  of  drainage  area 
is  a  fair  indication  of  natural  run-off  from  area  tributary  to  Rubi- 
con projects,  the  total  drainage  to  which,  including  Pilot  Creek, 
is  213.9  square  miles,  being  almost  identical  with  Rubicon  drain- 
age at  Quintette.  The  total  flow  at  Quintette  for  the  13  months 
(August  to  December,  1911,  July  to  October,  1912,  and  August  to 
November,  1913,  inclusive)  in  the  period  from  July,  1911,  to  Jan* 
nary,  1914,  when  water  was  not  wasted  at  Middle  Fork  project 
No.  3,  asediown  by  Table  2,  column  13,  is  1,397  second-feet-months, 
or  a  mean  of  107  second-feet.  The  mean  regulated  flow  through 
Rubicon  No.  4  project  for  the  13  months,  as  shown  by  Table  8, 
column  33,  is  4,359  second-feet-months,  or  a  mean  of  335  second- 
feet.  The  gain  therefore  due  to  regulation  of  Rubicon  storage  less 
irrigation  water  for  Georgetown  Ridge  is  335  — 107 -.second-feet 228 

Mten  utilised  flow  Middle  Fork  project  No.  3  with  Rubicon 
projects  r^polatioa  eaid  North  Fork  diverted  to  French 
MMdows  :  *  ^  second-feet..  740 

Power  capacity  No.  3  project  with  Rubicon  projects  regulation 
and  North  Fork  diverted  to  French  Meadows — 740  x  345  x 
0.08      horsepower--  20,000 

Power  capacity  No.  3  project  with  North  Fork  diverted  to  French 
Meadows  without  Rubicon  projects  regulation  isee  Table 
6)  horsepower.-  12, 000 

Gnin  at  Middle  Fork  No.  3  projeet  due  to  regufa^on  of  Rubicon 
l»o|ects...«..«..«...—  honq[»ower.-   8, 000 

Summary: 

No.  1  project  _  -do   33,000 

No-  2  project  -  do         33,  000 

No.  3  project  do         20,  000 

Total  „  do.-.  80,000 
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Tablb  No.  r.^Power  eavaeity  MiddUFork  projecU  vdth  diversion  of  uvver  North 
Fork  water  to  Froneh  Meadow  and^  upper  BvbUon  waier  to  6Uver  Creek 

^^''"'AiiiagJ' capacity  July,  1911,  to  January,  1914  (aee^te^^ 

N    3  ■  '  ' 

^*^^  M*ean  utilized  flow  No.  3  project  up  to  400  seoond-f eet  with  no  diva- 

sion  to  Middle  Fork  (estimated  from  Table  2,  coL  12)  -  -second-feet-  330 

Regulated  diversion  from  North  Fork.  _  — — — -  -  — do .  —  W 

Efifect  Of  full  regulation  Of  ifll  Rubicon  projects  with  no  diversion  to 
EHI^r  OiMk  ^  TaWe  6)   •econdrfeet-  228 

'£oigX  do   648 

Mean  flow  divert^  to'silY^C^        T»ble  10,  eol.  13). -do. —  U6 

Remainder       ** — 


Power  capacity  No.  3  project  with  North  F^k  diverted  to  French 
Meadows,  upper  Rubicon  diverted  to  Silver  Creek  and  with 
braiefit  of  remainder  of  Rubicon  storage  considered— 502  x  d45  x 
Q0g   horsepower--  14,000 

Power  clmai5ityNor¥  project  with  North  Foik  diverted  to  French 
Meadows  »»4.wfll4i04t  consideration  of  regulation  of  Rubicon 
projects.:.......!;!«.-.-...-*.^-.«.r^----"-----^°^^^^^^ 

Gain   -  —  .d«i„-^000 


^"^^^i  project   —  -  do._-  33,  000 

S«  JSKt  -do-—  33,000 

nS:  I  gJSgSL::::::::::::::::::::::::::::..  do.-  u.  ooo 

Xptel — -.™   'i^— -  S®'^ 
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oinrr  r«pari^v  Middle  Fork  projects  with  diversion  of  upper  North 

'  with  ^goa  ^  Rubicon  project  storage 


No  1 

capaci^  July,  1911,  to  January,  1914   (see    Table  5) 
 ^^•••••^  horsepower.-  33,000 

Yiinii  nuiiHj  Till, nil  In  Tin  i  ij  /r  I  fi  ^   ^'  —  38»000 

Hcan  vtOised  flow  up  to  600  second-feet  capacity  at  middle  Fork 

No.  3  project  (estiinated  from  Table  2,  column  12)^jaoond-feet.,  422 

TffecX  of  Xarth  Fork  diversion  (see  Table  5)  _  do   90 

of  r^idation  of  Rubicon  projects  less  irrieation  of  George- 
town Ridfre,  estimated  as  follows:  The  recorded  flow  of  the  Rubi- 
rtm  River  at  Quintette,  Calif.,  with  198  miles  of  drainage  area 
is  a  fair  indication  of  Mitanl  lun-off  from  area  tributary  to  Rubi- 
mm  projeeli,  tkm  total  dniiMSe  to  which,  including  Pilot  Creek, 
taSU.9  sowe  Mte,  being  almost  identical  with  Rubicon  drain- 
Mi  mt  Quintette,    The  total  flow  at  Quintette  for  the  13  months 
(lu^ygl  to  December,  1911,  July  to  October,  1912,  and  August  to 
NoxTTnbcr.  1913,  inclusive)  in  the  period  from  July,  1911,to  Jan- 
i:ary.  1914.  when  water  was  not  wasted  at  Middle  Fork  project 
No."  3.  as  shown  by  Table  2,  column  13,  is  1,397  second-feet-months, 
or  a  mean  of  107  second-feet.    The  mean  regulated  flow  through 
* '    1  No.  4  project  for  the  13  months,  as  shown  by  Table  8, 
SS,  is  4,359  secQBd-ftet^nonths,  or  a  mean  of  335  second- 
therefore  due  to  regulation  of  Rubicon  storage  less 

~       is  385-107..SMond-fe8t..  228 


Mean  utilized  flow  Middle  Fork  project  No.  3  with  Rubicon 
projects  r^;ulatioa  and  North  Fork  diverted  to  French 
jkiea(k>ws  ^^^^  •*  second-feet   740 

niMnili  Now  3  project  with  Rubicon  projects  regulation 
North  VMc  dNortod  to  Fkonch  Moadows— 740  z  345  x 

 horsepower--  20^000 

itv  No.  3  project  with  North  Fork  diverted  to  French 
witiwnit   Bubisow  pn^jocte  regulation   ^see  Table 

 —  horsepower--  12, 000 


Gain  at  Middle  Fork  No.  3  project  due  to  regulation  of  Rubicon 
projects———————  -  -  horsepower--  8, 


Nowlpmiect   do—  33,000 

■a.Sptojeet  . —  do—  33,000 

NowSfMiMk  —  ^-do. —  20,  OOP 

 ...  .  do   86,000 
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Table  No.  7.— Power  capacity  Middle  Park  vrojecU  ^^^^^^^I^'^IZ,!^^ 
Fork  water  to  French  Meadow$  and  upper  Bvbteon  water  to  Stiver  i^reen 

^^^AiSie^' capacity  July,  1911.  to  ^^^^^'^^ 33,000 
^'^^Aiemge^' capacity  July,  1911,  to  January,  1914  ^^^^^^'^^ 

^^^ei^utilized  flow  No.  3  project  up  to  400  second-feet  %vith  no  diver- 

sion  to  Middle  Fork  (estimated  from  Table  2,  col.  12)  -  .second-f eet_  330 

Regulated  diversion  from  North  Fork  -.—r—-rr——,-—."\\ 

Effict  of  full  regulation  of  all  Rubicon  projects  with  no  diversion  to 

Silver  Creek  (see  Table  6)  MOfjiaA4»t^..  m 

Mean  flow"<Hverted  to  Savw  Creek  (see  Table  10,  col.  13) -do   \^ 

r  .  / !     BwUdnflkr.......   do  

'    Power  capacity  No.  3  project  with  North  Fork  diverted  to  French 
Meadows,  upper  Rubicon  diverted  to  SUver  Creek  and  with  . 
benefit  of  remainder  of  Rubicon  storage  conrtdered— HHB  x  <J«  x 
Q  Qg   hcwsepower —  1^  OUU 

Power  7aVacityNor¥Vr"ojectf»ithi^^  diverted  to  French 
Meadows  and  without  consideration  of  i^egiilfttion  of  Rubicon 
projects——  1-  horsepower^-  12,000 

Gain  -  do—  2.000 

gmnmary:  ^»        99  nnn 

,     .  No.  1  project    Jo- —  ^T^S^ 

"  .   No.  2  project-  -  -  "  ?J  SflO 

■  No.  3  project-  ^—  — -wdo—  14,000 

Total  »-«---«-**^*«f»«-*»-~~»*«*-*»---'^'^"'»-*'^*rrr'^  ^ 
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RUBICON  D£V£LOPM£NTB 

24.  The  tenn  ^'Rubioon  developments''  fai  used  In  this  report  to  designate  a 
series  of  projects  developing  storage  on  the  Rubicon  watershed  and  a  series  of 
power  drops  from  Loon  Lake  Reservoir  (crest  elevation  6,418)  to  the  mouth  of 

.  the  Rubicon. 

25,  Storage  possibilities  on  the  upper  Rubicon  River  can  best  be  developed, 
it  is  believed,  by  constructing  a  storage  and  diversion  dam  on  the  upper  Rubicon 
River  above  Rubicon  Springs,  connecting  this  reservoir  by  tuimels  and  ccmduits 
with  Boek  Bound,  Buak  Idand,  and  Loon  Lidm,  and  eonstrueting  dams  at  the 
onyets  of  ttMse  lakes.  Loon  Lake  has  already  been  developed  to  a  capacity  of 
8,000  a«e-feet  by  the  Truekee  River  Water  &  Power  Co.  The  oomblned  storage 
that  can  be  economically  developed  by  Rubicon  diversion,  Rock  Bound,  and 
Buck  Island  Lakes  is  estimated  to  be  24,000  acre-feet.  The  most  economical 
storage  in  Loon  Lake  is  estimated  at  47,000  acre-feet.  It  has  also  been  planned 
to  divert  4  square  miles  of  the  upper  drainage  of  Little  South  Fork  of  the  Rubi- 
con into  Loon  Lake*  thjis  making  a  total  area  tributary  to  tbese^i^pi^  resCTVoirs 
of  47  square  miles. 

36.  It  li  bdieved  that  the  faU  of  SylMS  feet  between  Loon  Lake,  rtevatira 
feet,  and  the  mouth  of  the  Rvbieon,  devation  1^180  feet,  can  best  be  developed 
in  four  projects.  Of  this  total  drop,  it  will  be  eeonomioally  feasible  to  develop 
a  total  head,  forebay  to  tailrace,  of  4,755  feet.  The  remaining  513  feet  is  lost 
in  reservoir  drawdown,  grade  of  conduits,  and  in  the  Rubicon  River  between  the 
tailrace  of  the  No.  4  project  and  the  mouth  of  the  Rubicon. 

27.  The  first  power  drop  would  be  between  Loon  Lake  and  a  point  on  Gerle 
Creeki  approximately  2  miles  downstream.  The  head  from  forebay  to  tailrace 
is  estimated  at  485  feet.  Inmiediately  bdow  this  No.  1  power  house  would 
be  the  Gerle  Meadows  Beservoir,  with  capacity  of  8,620  acre  feet.  The 
dninage  from  an  addifci<nial  area  <rf  13  sqnare  miles  is  frildEed  up  here.  The 
No.  2  project  would  be  between  Qerle  Meadows  Reservoir  and  a  point  on  the 
^bicon  River  approximately  2^  miles  almost  due  west  of  the  rccieirvoir.  It  is 
estimated  that  the  head  from  forebay  to  tailrace  of  this  project  would  be  1,700 
feet.  The  Parsley  Bar  Reservoir,  with  capacity  of  14,000  acre-feet,  would  be 
located  on  the  Rubicon  River  immediately  below  the  No.  2  power  house.  The 
Hell  Hole  Reservoir,  with  capacity  of  32,000  acre-feet,  would  be  located 
on  toe  Rubicon  River  about  4  miles  above  the  Parsley  Bar  Reservoir.  Parsley 
Barand  Hell  Hole  together  ifouhi  have  direotiy  Mbutary  to  them  95  square 
miles  of  Rubicon  drainage  below  the  Boek  Bound  division.  A  long  concrete- 
lined  conduit  would  divwt  water  <m  the  left  bank  of  the  Rubicon  Rivw,  ccmduct- 
ing  the  water  from  Parsley  Bar  Reservoir  to  a  point  on  the  Little  South  Fork 
of  the  Rubicon,  where  30.9  square  miles  of  drainage  from  this  stiream  would  be 
picked  up.  Thence  the  conduit  would  go  to  a  point  on  Pilot  Creek  known  as 
Bacchis,  where  19  square  miles  of  drainage  of  Pilot  Creek  would  be  diverted 
into  the  conduit.  The  proposed  Pilot  Creek  Reservoir,  with  estimated 
ciqpacity  of  5,555  acre-feet,  is  located  2  miles  up  Pilot  Creek  from  this 
point.  Also  at  this  point  the  ditch  siqyplying  irrigation  mtin  to  the  Georgetown 
Ridge  would  brandi  ctt  from  the  poww  conduit. 

At  a  point  approximately  3  miles  below  Bacchis,  on  the  right  dde  of  Pilot 
Creek,  the  No.  3  penstock  would  drop  from  the  power  conduit  to  the  No.  3 
power  house  on  Pilot  Creek,  where  a  head,  forebay  to  tailrace,  of  1,300  feet 
would  be  developed.  The  No.  4  project,  picking  up  9  square  miles  of  addi- 
tional Pilot  Creek  drainage,  would  divert  from  Pilot  Creek  immediately  below 
the  No.  3  power  house  to  a  conduit  3  miles  long.   The  No.  4  power  house  is 
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located  on  Rubicon  River  about  2  miles  above  its  mouth  at  elevation  1,340  feet' 
The  head,  forebay  to  taihrace,  is  1,270  feet. 

28.  A  study  of  the  power  capaeity  of  the  Rubicon  developments  has  been 
made  under  the  following  assumptions: 

1.  With  no  diversion  from  the  Rubicon  drainage  to  either  the  Middle  Fork  or 
Silver  Creek,  and  with  Rubicon  developments  supplying  water  for  the  irrigation 
of  the  Qeoi^town  Ridge:  The  power  capacity  available  90  per  cent  of  the  time 
was  estimated  under  these  conditions  to  be  99,000  horsepower  (see  Table  No.  8,) 
the  installaMon  as  212,000  horsepower,  the  total  cost  as  $20,509,000,  and  the  cots 
per  horsepower  of  capacity  available  90  per  cent  of  the  time  as  $207,  No  credit  was 
allowed  on  account  of  supplying  irrigation  water  to  Georgetown  Ridge  in  pre- 
paring these  figures.  If  credit  of  $20  per  acre  irrigated  is  allowed  for  water 
delivered  at  head  of  irrigation  ditch  at  Bacchis  on  a  basis  of  25,000  acres  irri- 
gated, this  credit  should  be  $500,000. 

2.  With  diversion  of  Rock  Bound,  Buck  Island,  and  Loon  Lake  storage  and 
80.7  square  mites  of  upper  Rubicon  drainage  to  Silver  Creek  developments,  and 
water  supplied  for  irrigating  Georgetown  Ridge  by  Silver  Greek  developments: 
The  power  capacity  availaWe  90  per  cent  of  the  time  was  estimated  under  these 
conditions  to  be  37,000  horsepower  (see  Table  No.  9),  the  installation  as  80,000 
horsepower,  the  total  cost  as  $7,960,000,  and  the  cost  per  horsepower  of  ci4>acity 
available  90  per  cent  of  the  time  as  $215. 

Some  ftirthw  credit  on  aceount  of  irrigation  may  be  allowable  under  both 
assumpUons.  The  flow  under  assumption  No,  1  below  the  No.  4  power  house 
has  been  estimated  as  regulated  to  365  second-^eet,  which  would  supply  during 
a  six  months'  irrigation  season  about  131,000  acre-feet  and  irrigate  about 
52,000  acres.  If  a  credit  of  $20  per  acre  irrigated  for  water  delivered  at  crest 
of  Folsom  dam  were  allowed  this  would  be  $1,040,000.  This  credit  has  not  been 
allowed  in  above  estimates  on  account  of  the  uncertainty  of  any  company  devel- 
oping ^e  power  being  able  to  realise  on  the  irrigation  use.  It  is  allowed  in  the 
&ial  summary  merely  to  put  tibe  various  alternatives  on  a  compafattve  basis. 
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Tablz  No.  8. — Power  cap<icUy,  Rubicon  projects,  with  no  diversion  to  Silver  Creek 
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icon (total 
drafDaie, 
ISnnare 

miles) 
(capacity 
conduit, 
170  second- 
feet) 

6 


See.-fL 


SO 
90 


00 
90 
90 
13 
13 
22 
76 
200 
154 
90 
213 
17 


186 
56 
12 
15 
34 
52 
193 
104 
300 
81 


201 
191 
39 
138 


19 
9 


1 
4 
3 
4 
4 
9 
37 
136 
143 
33 
4 
6 


1 
20 
4 
6 
13 
19 
78 
170 
00 
89 
9 
1 


Total  flow 
into  Loon 
Laka 


stored  (+) 
or  releaaed 

(— )  Loon 

Lake 
Reservoir 


0 
3 
U 
49 


489 


91 
94 
93 
17 
17 
31 
103 
336 
297 
123 
217 
23 


187 
76 
16 
21 
47 
71 
271 
374 

m 

lU 
88 
A 


201 
104 
49 
173 


3,063 
90 


1,006 
33 


131 


-87 


-69 
-46 
-47 
-188 
-143 
-74 
+  71 
-i-316 
+297 
-42 
+42 
-152 


+12 

-101 
-159 
-164 
-85 
0 

+271 
+374 
+306 
-181 

-m 

-309 


-10 
-1ft 
-191 
-14 


Id  Loon 
Lake  Reser- 
voir (capac- 
ity, 47,000 

acrc-fcct) 


8ee.'ft.-mo. 
783 
979 


1408 
452 
405 
817 

74 
0 

71 
387 
684 
642 
064 
532 


1509 
408 
249 
S5 
0 
0 
271 
MS 
750 
619 
441 
389 


>191 
175 
14 
0 


Ctrntrolled 
flow  to 
power 

house  No.  1 
fcapacity, 
300  second- 
feet) 


10 


380 
310 
189 


150 
140 
140 
809 

199 

lOS 

32 
20 
0 
165 
175 
175 


175 
177 
175 
185 
132 
71 
0 
0 
SB 
344 
210 
310 


211 
310 
310 
180 


POWOT 

developed, 

power 
house  No.l 
(head,  485 
iMt) 


11 


4,618 
140 


H.p. 
■7.800 
7.900 
7.090 


5,800 

^4oo 

5,400 
7,800 
0,300 
4,100 
1.200 
800 
0 

6,400 
6.800 
6,800 


0,800 
0^800 

6,800 
7,200 
5.100 
2. 800 
0 
0 

3,300 

7;So 
7.800 


Diverted 
from  Gerle 
Creek  at 

Qerle 
Meadows 
(drainage 
area,  13 
square 


12 


Total  flow 
to  Qerle 
Meadows 
Reservoir 


See.'ft. 


7.800 


"IK 


52 
0 
3 


3 
4 
3 
4 
8 
17 
34 
113 

m 

17 

5 
6 


3 
30 
7 
6 
14 
21 
73 
126 
40 
16 
6 
3 


1 
4 
19 
78 


13 


401 

m 

188 


153 
144 
143 
309 

108 

122 
66 
132 
67 
182 
180 
181 


m 

197 
183 
191 
148 
92 
73 
136 
184 
390 
316 
213 


Stored  (+) 
or  released 
(-)  Qerle 
Meadows 
R«a0rT<^ 


14 


Ac-^-Me. 


313 
814 
389 
304 


-19 


-19 
-18 
-19 
0 
0 
0 

+38 

+  101 
+  19 
-5 
-17 
-16 


-21 
-8 
-16 
-17 
-9 
-12 
+73 
+58 
-8 
-18 
-37 
-81 


-33 
-13 
0 
0 


In  Gerle 
Meadows 
lieservoir 
(capacity, 
8,520  acre- 


15 


Sn.'Jt.'mo, 
143 
99 
71 


137 
10 
0 
0 

0 

0 
23 
124 
143 
138 
121 
106 


■69 
66 
SO 
33 
24 
12 
85 

la 

188 
117 
90 
58 


'12 
0 
0 
0 


Controlled 
flow  to 
power 
house  No.  2 
(capacity, 
SSOwoond- 

fMt) 


788 
SI 


5,533 
178 


16 


Stc-ft. 
300 
873 


172 
162 
162 
309 
108 
133 
43 
31 
48 
187 
197 
197 


196 
300 
198 
208 
155 
104 
0 
97 
143 
277 
243 

ao 


244 
226 
239 
264 


Power  de- 
veloped, 
power 
house  No.  2 
(bead.  1,700 
feat) 


6,470 
176 


Flow  from 
Rubicon 
into  Parsley 
Bar  and 
nell  Hole 
Reservoirs 
(drainage 
area,  95 
•qnare 


17 


H.p. 

'84.000 
K900 
37,889 


23,400 
22,000 
22,000 
30,400 
33,800 
16,600 
^800 
4,200 
6.500 
25,400 
26.800 
26,800 


26,900 
27,200 
26,900 
28,300 
21,000 
14.100 
0 

0.100 
19,300 
34.000 
33,000 
88»9a0 


33,200 
32,700 
31,100 
84,000 


730,000 
33.548 


18 


Sec.-ft. 
372 
99 
33 


30 
27 
18 
32 
56 
130 
240 
797 
479 
123 
36 
45 


16 
143 
49 
46 
97 
152 
520 
805 
353 
108 
40 
17 


{» 
26 
139 
553 


Total  flow 
to  Parsley 
Bar  and 
Hell  Hole 
Reservoirs 


19 


5,616 
181 


8ec.-ft- 
673 
888 


KB 
189 
189 

va 

334 

242 
283 
828 
527 
310 
233 
242 


214 
343 
247 
254 
352 
256 
530 
993 

iS^ 

885 
383 
808 


253 
252 
808 
817 


noted  c+) 

«r  released 

(•-)  from 
Parsley  Bar  In  Parsley 

and  Hell  Bar  and 
Hole  Reser-  Hell  Hole 
voirs  (capa- 
city, 13,000 
and  32,000 


30 


See.-fi.-im. 


-MS 
-335 


-128 
-85 

-103 
0 
0 
0 
0 

+  620 
+  130 
-141 
-229 
-194 


-144 

+70 
-63 
-23 
0 
0 

+153 
+897 
0 

-180 
-339 
-134 


-1S2 
-52 
9 

+494 


Reservoirs 


21 


750 
M7 
80 


1188 
103 
0 
0 
0 
0 
0 
620 
750 
609 
380 
186 


116 
86 

23 
0 
0 
0 
153 
750 
720 
500 
304 
230 


"S 

0 
404 


11.066 
857 


Controlled 
flow  Pars- 
ley Bar  con- 
duit to 
Little 
South  Fork, 
Rubicon 
(capacity, 
500  second- 
feet) 


22 


Sec.-ft. 
500 
500 
449 


320 
274 
283 
341 
331 
242 
283 
208 
397 
451 
462 
436 


358 
273 
310 
277 
252 
256 
367 
365 
405 
500 
500 
304 


405 
304 
308 
323 


II,  017 
355 


Diverted 
from  Little 
South  Fork, 
Rubicon 
(drainage 
area  30.9 
square 
miles) 


23 


Sec.-ft. 
123 
33 
7 


7 
9 
6 
11 
19 
49 
80 
285 
159 
41 
12 
15 


5 
48 
16 
15 
32 
90 
173 
296 
117 
36 
13 
6 


3 
9 

46 
184 


1,867 
00 


Total  flow  Pilot  Credt 
intoconduit  at  BaoAl 
Little  South  (drainage 
Fork.  Rubi-     area  19 
con,  to  Pilot  square 
OvMk  mBaA 


34 


938 
883 
459 


327 
283 
289 
SB8 

sa 

283 
363 

473 
556 
492 
474 
451 


363 
321 
326 
292 
264 
306 
540 
998 
612 
536 
513 
400 


408 
313 
414 
507 


25 


89e.-ft. 


6torad(+) 

or  re- 
leased (— ) 
Pilot  Creek 
raasrroir 


36 


Sec.-ft.-mo. 


12,884 
415 


1 

-98 

7 

0 

13 

0 

17 

0 

12 

0 

30 

0 

16 

0 

20 

0 

41 

0 

77 

+06 

27 

•1-87 

11 

-30 

6 

-63 

0 

0 

6 

0 

21 

14 

s 

20 

0 

18 

0 

26 

0 

94 

+46 

47 

+47 

31 

0 

8 

-33 

6 

-60 

5 

0 

fi 

0 

15 
380 


934 
30 


0 
0 
+98 


In  PUot 
Creek  \ 
reservoir  |  Total  flow 
(capacity,   to  Buillllli 
6,555  acr«> 


27 


Sec.-ft.-mo. 
93 
9 
9 


9 
9 
0 

9 
0 
0 
0 
96 
99 
63 
0 
0 


0 
0 
0 
0 
0 
0 
46 
08 
93 
60 
0 
9 


t 
0 

0 
98 


28 


Sec.-ft. 
635 
9U 
498 


340 
300 
301 
273 
250 
302 
404 
484 
556 
533 
543 
460 


309 
342 
340 
312 
302 
332 
588 
003 
083 
57/ 
579 
409 


414 
328 
466 
700 


13,808 
445 


Controlled 

Relc.s..lto 


icrtpUion 


30 


Sec.-ft. 
206 
388 

m 

38 


8 

83 
142 
308 
208 
125 


33 
4 
4 
4 
4 
8 
6 
83 
143 
208 
308 
188 


33 
4 
4 
4 


%>48 
73 


(capacity 
conduit,  500 
second- 
toet) 


30 


Sec.-ft. 
437 


307 
206 
297 
308 
356 
3M 
396 
401 
414 
325 
335 
335 


338 
336 
306 
298 
324 
500 
300 
401 
309 
371 


361 
324 
453 
500 


11.804 
891 


Power  de- 
veloped 
power 
bouse  No.  3 
(bead  1,300 
feet) 


31 


H.  P. 
)39,000 
30.000 
35,300 


31,900 

30,900 
27.900 
30,500 
81^909 
88^900 
80; 000 
38^000 
30,900 
34. 800 
34,800 


34,000 

35,300 

34.900 
32.000 
31,000 
33,700 
30,000 
30,000 
3S1000 
38.400 
38,600 
311190 


39, 1)00 
33,700 
SOlOOO 
30,000 


1.064.800 
85^000 


Dlvwted 
f  ram  Pilot 
Crvek  at 

No.  4  in- 
take (drain 
age  araa,  0 
square 
milas) 


32 


Controlled 
flow  to 
power 

lMMaNo.4 

fiOOswoad- 
fwi) 


Sec.^t. 


3 
4 
3 
5 
4 
6 
10 
10 
7 
3 
1 
3 


I 
ft 

3 
5 
4 
7 
34 
IS 
fi 

s 
I 
1 


! 
4 

W 

71 


m 

7 


Sec.-ft. 
430 
988 
848 


310 
300 
300 
273 
360 
290 
406 
430 
421 
328 
336 
337 


837 
843 

339 
313 
302 
331 
500 
500 
406 
371 
373 

m 


382 
328 
483 
800 


Power  (!e- 
veioped, 
power 
house  No.  4 
{lwad.U270 


Tatal 


poi 


34 


H.  F. 

< 38. 990 
88^989 
81889 


31.500 
30,500 
30.SOO 
27.700 
36.300 
301400 
38.000 
38.000 
38,999 
33,300 
34,100 
34,300 


34,309 
34.800 

34.400 

:<4.  noo 

30.  701) 
33,600 
38.000 
38.000 
36.000 
37.700 
37,809 


turn 


38.000 
33.300 
38.999 
88,989 


I  Kvaporatioo.  is  taken  care  (rf  by  dedactinftfao  total  aatfuatad  evaporation  from  each  reservoir  on  Oat.  1  of  each  year. 


Tba  <etftDttad  aTapontions  ai»  as  foUowa:  O)  Bodt  Bouul  Lake,  18  second-feet  months;  (2)  Mob  lok*.  85  aeooiid-feet  months^  (3)  Qerle  Masdcws,  15  second-feet  months 

»TO9lMOi«l*90P«JMi>9tM»l,H9w3l,»9hA9MK»*|li<Hl8  99»M^  TIWH^Wl  91— ^  fHiK  UfmV 


Fvaporaticn  is  estimated  nt  each  reservoir  as  3  feet  in  depth  on  60  per  cent  of  the  maximum  area  of  the  reservoir. 

4)  Hell  Hole  and  Parsley  Bar,  26  second-feet  months. 


35 


B.F. 
118,889 
118^999 
Mi  989 


92.flon 

KH.  70*1 
&8.800 
91,988 
81.889 
81.799 
84.000 

s2.oon 

1^000 
102,500 
100,000 


191.199 

103,000 

102,300 
87,800 
84,300 
77,000 


1  is.nno 

107,500 
114999 
118.300 


3,  (l.Vv.  000 
96.9Q0 


ly  Usi,  26  second-n 
9Mt%VM'M^9'A 


t3QW-37.  (l-aoop.83.) 


.a 


a 


PM-MGP 

METRIC  GENERAL  PURPOSE  TARGET 

PHOTOGRAPHIC 


2715  Upper  Afton  Road.  St.  Paul.  MN  55119-4760 
612/736-9329  FAX  612/738-1496 


Tabu  No.  8. — Potoer  eapacity,  Rvbtem  projects,  wUk  no  di^nian  to  SUpor  CnA 


Flow  to 

lioon  liake, 

9  sQuare 

miles  and 

ToMIIow 

4  square 

to  Rock 

rij  m  f  I  \ 

In  Rock 

Flow  in 

miles  di- 

Bound 

Stored  (+) 

Bound 

Rock 

verted  from 

Lake  and 

Buck 
Island 
(drainage 

released 

C — )  itOCK 

Bouna 

Lake  and 

i5UC& 

Lake  and 

Buck 

Island 

(24,000 

Bound* 

Locn 
Lake  con- 
duit (ca- 

Little 

South 
Fork,  Rub- 
1  icon  (total 

Total  now 
into  Loon 
jjake 

area,  34 

laiana 

acre-feet 

pacity,  500 

drainage, 

square 
mles} 

capacity) 

seoond-(eet) 

13  square 
miles) 

(capacity 

conduit, 

170  second- 

iBOt) 

1 

3 

% 

4 

6 

e 

7 

1911 

fifC  -ft 

RPC  -ft  -7710 

ftpf  -ff  •mfi 

Sec  -ft 

iScf  -ft 

ft^r  -ft 

Julv   

299 

400 

299 

110 

409 

Ausust  

42 

—48 

352 

90 

16 

106 

September  

a 

—84 

90 

MA/ 

0 

QQ 
tfO 

1911-12 

October  

« 

-85 

»165 

tio 

1 

91 

11 

-79 

86 

90 

4 

94 

December  

A 

\i 

—84 

2 

90 

11 

—2 

0 

13 

4 

17 

J.  1 

February...,.--  

J.  KJ 

0 

0 

13 

4 

* 

17 

March  

22 

0 

0 

22 

0 

31 

April  

76 

0 

0 

76 

27 

103 

May   

367 

+  167 

167 

200 

136 

336 

June 

387 

154 

143 

297 

Julv 

90 

Q 

4on 

90 

33 

123 

August  

13 

-200 

200 

213 

4 

217 

September.  

17 

0 

200 

17 

6 

23 

191»9 

4 

-200 

»0 

186 

1 

187 

56 

0 

0 

56 

20 

76 

12 

0 

0 

12 

4 

16 

January  — 

15 

0 

0 

15 

6 

21 

February  _. 

34 

0 

0 

34 

13 

47 

March   

52 

0 

0 

52 

19 

71 

April  

193 

0 

0 

193 

78 

271 

461 

+357 

m 

104 

170 

274 

June   

243 

+43 

400 

200 

90 

290 

83 

0 

400 

83 

30 

113 

23 

0 

400 

23 

9 

32 

SalBBber . 

4 

0 

400 

4 

1 

5 

1913-14 

1 

-200 

1182 

201 

s 

201 

November  

9 

-182 

0 

191 

194 

December  

36 

0 

0 

36 

13 

49 

Juraary  

196 

0 

0 

136 

46 

172 

Total  

2,717 

3,063 
00 

1,006 
82 

4,060 
131 

Mean.  

Stored  (+) 
or  released 

(— )  Loon 
Lake 

Reservoir 


8 


Sec,'ft,-mo. 


-104 
-87 


-59 
-46 
-47 
-188 
-143 
-74 
-^71 
+316 
+297 
-42 
+  42 

-ifia 


+12 
-101 
-159 
-164 

-85 
0 

+271 
+274 
+205 
-131 
-178 


-10 
-16 
-161 
-14 


In  Loon 
Lake  Reser- 
voir (capac- 
ity, 47,000 
acre-rcct) 


783 
679 
592 


<406 

452 
405 
217 

74 
0 

71 
387 
684 
642 
684 
532 


1509 
408 
249 
85 
0 
0 
271 
545 
750 
619 
441 


"191 
175 
14 
0 


Controlled 

flow  to 
power 
house  No.  1 
(capacity, 
300  second- 
feeQ 


10 


Sec.'fL 
280 
210 
180 


150 
140 
140 
206 
160 
105 
32 
20 
0 
165 
175 
175 


175 
177 
175 
185 
132 

71 
0 
0 

85 
244 
210 
210 


211 
210 
210 
186 


4,618 
140 


Power 
developed, 

power 
house  No.l 
(head,  485 
ieet) 


11 


H.  p. 
2  7,  800 
7, 800 
7,000 


5,800 
5, 400 
5, 400 
7, 800 
6,200 
4,100 
1,200 


0 

6,400 
6,800 
6»800 


6,800 
6,900 
6,800 
7,200 
5,11)0 
2,800 

<s 

3,300 
7,800 
7,800 
7.800 


7,800 
7,800 
7,800 
7,iKI 


172, 2») 
5,664 


Diverted 
from  Qwle 
Creek  at 

Qerle 
Meadows 
(drainage 
areay  13 
square 

warn 


13 


Sec. 'ft. 


52 
9 
3 


3 
4 
3 
4 
8 
17 
34 
112 
67 
17 
5 
6 


2 
20 
7 
6 
14 
21 
73 
125 
40 
15 
6 
3 


1 
4 
19 
78 


786 
36 


Total  flow 
to  Gerle 
Meadows 
Reservoir 


18 


Scc.'fU 
461 
219 
183 


153 
144 
143 
209 
168 
122 

66 
132 

67 
182 
180 
181 


177 

197 
182 
191 
146 
92 
73 
125 
134 
259 
216 


212 
214 
229 


Stored  (+) 
or  released 
(-)  Oerle 

Meadows 
Reservoir 


14 


Sec.-ft.-mo, 


-53 
-19 


-19 
-18 
-10 
0 
0 
0 

+23 
+  101 
+10 
-6 
-17 
-16 


-21 
-8 
-16 

-17 
-0 

-12 
+73 
+58 
-8 
-18 
-27 
-81 


-32 
-13 
0 
0 


In  Gerle 
Meadows 

Reservoir 
(capacity, 
8,520 

iw0 


16 


ScC'/t.-mo. 
143 
90 
71 


137 
19 
0 
0 
0 
0 
23 
124 
143 
138 
121 
105 


169 
66 
50 
33 
24 
12 
85 
143 
135 
117 
90 
60 


112 
0 
0 
0 


5,538 
178 


Controlled 

flow  to 
power 
house  No.  2 
(capacity, 
350  second- 
feel) 


16 


Sec.'fL 
300 
272 
202 


172 
162 
162 
209 
168 
122 
43 
31 
48 
187 
107 
107 


198 
200 
198 
208 
155 
104 
0 
67 
142 
277 
243 


244 
226 
229 
364 


5,470 
176 


Power  de- 
veloped, 

power 

house  No.  2 
(head.  1,700 
feet) 


17 


H.p. 

» 34,  000 
34,000 
27,500 


23, 400 
22,000 
22,000 
28,400 
22,800 
16,600 
5,  800 
4,200 
6.500 
25,  400 
26,800 
26,800 


26,900 
27,200 
26,900 
28,300 
21,000 

HlOO 

0 

9. 100 
19, 300 
34,000 
33,000 
SI^QOO 


33,200 
32,700 
31, 100 
84,000 


730,000 
38^548 


Flow  from 

Rubicon 
into  Parsley 
Bar  and 
Hell  Hole 
Reservoirs 
(drainage 
area,  95 
square 
miles) 


18 


372 
66 
22 


20 
27 

18 
32 
56 
120 
240 
797 
479 
123 
36 
45 


16 
143 

49 
46 
97 
152 
520 
895 
353 
106 
40 
17 


9 
26 
139 
558 


5,616 
181 


Total  floir 
to  Parsley 
Bar  and 

Hell  Hole 
Reservoirs 


10 


Sec.-fi. 
672 
338 
224 


192 
189 

180 
241 
224 
242 
283 
828 
527 
810 
233 
242 


214 
843 

247 
254 
252 
256 
520 
082 
495 
3S5 
283 


Stored  (+) 

or  released 
(— )  from 
Paisley  Bar 

and  Hell 
Hole  Reser- 
voirs (capa- 
city, 13,000 
and  32,000 


5i  tfc.-/f .-  we. 


252 
368 
817 


11,066 
857 


-183 
-225 


-128 
-85 

-103 
0 
0 
0 
0 

+620 
+130 
-141 
-229 
-104 


-144 
-•-70 

-63 
-23 
0 
0 

+153 
+807 
0 

-160 


-184 


-152 
-52 
0 

+m 


In  Parsley 

Bar  and 
HeliHoie 
Reesrveirs 


31 


See. -ft. -mo. 
750 
567 
343 


1188 
108 
0 
0 

0 
0 
0 

620 
750 
600 

380 
186 


>16 
86 
38 
0 
0 
0 
153 
750 
750 
500 
364 


168 
0 
0 

404 


Controlled 
flow  Pars- 
ley Bar  con- 
doit  to 
Little 
South  Fork, 
Rubicon 
(capacity, 
500  second- 
fset) 


fr 

So 


SeC'ft. 
50G 
500 
449 


320 
274 
283 
341 
324 
342 
283 
208 
307 
451 
462 
436 


358 
373 
810 
377 
252 
256 
367 
865 
495 
500 
500 
304 


405 
304 
868 


11,017 
355 


1  Evaporation  is  taken  care  of  by  deducting  the  total  estimated  evaporation  from  each  reservoir  on  Oct.  1  of  each  year.  Evaporation  is  estimated  at  each  reservoir  as  3  feet  in  depth  on  60  per  cent  of  the  maximum  area  of  the  reservoir. 

The  estimated  evaporations  are  as  follows:  (1)  Rock  Bound  Lake,  18  second-feet  months;  (2)  Loon  Lake,  35  second-feet  months;  (3)  Qerle  Meadows,  15  second-feet  months;  (4)  Hell  Hole  and  Parsley  Bar,  26  second-feet  months. 

s  Thei  nstalled  capiudties  at  No.  1,  No.  2,  No.  3,  and  No.  4  projects  are  12,000,  48,000,  76»000,  and  76,000  horsepower,  respectively.  The  maximum  average  output  for  any  month  has  been  taken  as  7,800^  34,000^  39,000,  and  88t000,  respectively. 
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Tabu  No.  8. — Power  capacity,  Rt^on  projects,  wUh  no  dkfenim  to  SUver  Crodt 


Total  flow 
to  Gerle 
Meadows 
Rcaamlr 


13 


Sce,-fi. 
461 
219 
183 


153 
144 
143 


168 
122 
M 
133 

m 

180 
181 


177 
197 
182 
101 
146 
92 
73 
125 
134 
259 
316 

m 


213 
214 
229 

264 


5,533 
178 


Stored  (+) 
or  released 
(-)  Gerle 
Meadows 
Reservoir 


14 


-53 
-19 


-19 

-18 
-19 
0 

0 
0 

+23 
+  101 
+  19 
-5 
-17 
-16 


-21 
-3 
-16 
-17 
-9 
-12 
+73 
+56 
-8 
-18 
-27 
-31 


-32 
-13 
0 

0 


In  Gerle 
Meadows 
Reservoir 
(capacity, 
8,520  acre- 


16 


143 
90 
71 


"37 

19 
0 
0 
0 
0 
23 
124 
143 
138 
121 
105 


100 
66 
50 
33 
34 
12 
86 
143 
136 
117 
90 


M2 
0 
0 

0 


ControUad 

flow  to 
power 
house  No.  2 
(capacity, 
350  second- 
faet) 


16 


See.-fL 
300 
272 
202 


172 
162 
162 
209 
168 
122 
43 
31 
48 
1S7 
197 
197 


196 
300 
198 
208 
155 
KM 
0 
67 
142 
277 
M3 


244 
226 


364 


5,470 
176 


Power  de- 
veloped, 
power 
house  No.  2 
(head.  1,700 
feet) 


17 


» 34, 000 
34,000 
27,500 


23,400 

22,000 
22,000 
28,400 
22, 800 
16,600 
5,800 
4,200 
6.500 
25, 400 
26,800 
26,800 


26,900 
27,200 
26,900 
28,300 
31,000 
14,100 
0 

0,100 
19, 300 
34,000 
33,000 
31^009 


33,200 
32,700 
31, 100 
34,000 


Klow  from 

Rubicon 
into  Parsley 
Bar  and 
Hell  Hole 
P.eservoirs 
(drainage 
area,  95 
square 
mitofi) 


730,000 
23,548 


18 


Sec.-ft. 
372 
66 
22 


20 
27 
18 
83 
56 
130 
240 
797 
479 
123 
36 
45 


16 
143 
49 
46 

97 
152 
520 
895 
353 
106 
40 
17 


9 
26 
139 

553 


5, 616 
181 


Total  flow 
to  Parsley 
Bar  and 
Hell  Hole 
Reservoirs 


19 


Sec.'ft. 
672 
338 
224 


192 
189 
180 

241 

224 
242 
283 
828 
527 
810 
233 
242 


214 
343 
247 
254 
252 
256 

m 

495 
385 
283 
360 


253 
252 
368 
817 


11,086 
357 


Stored  (+) 

or  released 
(-)  from 
Parsley  Bar 

and  Hell 
Hole  Reser- 
voirs (capa- 
city, 13,000 
and  32,000 
acre-feet) 


90 


Sec.-ft.'mo, 


-183 
-225 


-128 

-85 
-103 
6 
0 
0 
0 

+620 
+130 
-141 
-229 
-104 


-144 
+70 

-63 
-23 
0 
0 

+163 
+597 

0 

-160 


-134 


-152 
-52 
0 

+494 


In  Parsley 
Bar  and 
Hell  Hole 
Rewf  voirp 


31 


Sec.-ft,-mo, 
750 
567 
342 


1188 
103 
0 
0 
0 
0 
0 
620 
750 
600 
380 
186 


U6 
86 
23 
0 
0 
0 
153 
750 
750 
500 
364 


>52 
0 
0 

494 


Controlled 

flow  Pars- 
ley Bar  con- 
duit to 
Little 
South  Fork, 
Rubicon 
(capacity, 
500  second- 


33 


500 
500 
449 


320 
274 
283 
241 
224 
242 
283 
208 
307 
451 
462 
436 


358 
273 
310 
277 
253 
256 
367 
365 
495 
500 
500 
394 


405 
304 
368 
323 


11,017 
365 


Diverted 
from  Little 
South  Fork, 
Rubicon 
(drainage 
area  30.9 
square 
mile^ 


Sec, -ft. 
123 
22 
7 


7 
9 

6 
11 
19 
40 
80 
265 
150 
41 
12 
15 


5 
48 

16 
15 
32 
50 
173 
298 
117 
36 
13 
6 


3 
9 
46 

184 


1, 867 


Total  flow 
into  conduit 
Little  South 
Fork,  Rubi- 
con, to  Pilot 


94 


See.-fL 
623 
522 
456 


327 

283 
289 
252 
243 
282 
363 
473 
556 
492 
474 
451 


363 
321 
326 
292 
284 
306 
640 
663 
612 
536 
613 
400 


408 
313 
414 
507 


12.884 
415 


Pilot  Creek 
at  Bacchi 
(drainage 
area  19 
square 


35 


Sec,-/L 


12 
1 
7 


13 
17 
12 
20 
16 
20 
41 
77 
27 
11 
6 
9 


6 
21 
14 
20 
18 
26 
94 
47 
21 
8 
6 
5 


6 
15 
42 
286 


934 


Stored  (+) 

or  re- 
leased ( — ) 
Pilot  Creek 
raaam^ 

26 

In  Pilot 
Creek 
reservoir 
(capacity, 
5,555  acre- 

27 

Total  flow 
toBaochis 

98 

Released  to 
irHflratiAn 

20 

Controlled 
flow  to 
power 
house  No.  3 
(capacity 
conduit,  500 
second- 
fS8l) 

30 

Sec-fL-mo, 

Sec.'ft-mo. 

Sec.-ft 

Sec.-fL 

93 

635 

208 

437 

-93 

0 

616 

208 

408 

0 

0 

463 

126 

388 

0 

0 

340 

38 

307 

0 

0 

300 

986 

0 

0 

301 

J 

297 

0 

0 

272 

4 

268 

0 

0 

259 

4 

255 

0 

0 

302 

294 

A 

V 

n 

404 

a 

o 

OVu 

+66 

66 

484 

83 

401 

+27 

93 

556 

142 

414 

-30 

63 

533 

208 

325 

--68 

0 

643 

208 

335 

0 

0 

460 

136 

335 

0 

0 

369 

33 

336 

0 

0 

342 

338 

0 

0 

340 

336 

0 

0 

312 

308 

0 

0 

302 

298 

0 

0 

332 

324 

+46 

46 

588 

8 

500 

+47 

93 

663 

83 

500 

0 

93 

633 

142 

491 

-33 

60 

57/ 

208 

369 

0 

579 

208 

371 

0 

0 

406 

125 

389 

0 

0 

414 

33 

381 

0 

0 

328 

4 

324 

0 

0 

456 

4 

452 

+93 

93 

700 

4 

560 

13»808 
445 

2;  248 
72 

11,204 
861 

Power  de- 
veloped 
power 
house  No.  3 
(bead  1,300 
IMt) 


31 


H.  F. 

*3%000 
89;  000 
8fi^200 


31,000 
30^800 
30,900 
27,900 
96,500 
30,600 
30,000 
39,000 
30,000 
30,000 
34,800 
91^809 


34,900 
35,200 
34.900 
32,000 
31,000 
33,700 
30,000 
39,000 
39,000 
38,400 
38,600 
3|»109 


30,000 
33, 700 
30,000 
89^609 


1, 084,800 
84,609 


Diverted 
from  Pilot 
Creek  at 
No.  4  in- 
take (drain- 
age area,  0 
square 
0 


32 


Controlled 
flow  to 
power 
house  No.  4 
(capacity, 
500  second* 
foot) 


33 


Sec.'ft 


SeC'ft. 
480 


408 

340 

310 

300 

300 

273 
389 

299 

10 

406 

19 

OO 

421 

328 
336 
887 

337 

343 

839 

313 

302 

331 

34 

500 

13 

500 

6 

^96 

3 

371 

1 

372 

1 

381 

1 

383 

4 

328 

10 

462 

71 

500 

227 

11,324 
365 

7 

Power  de- 
veloped, 
power 
house  No.  4 
(head,  1,270 
IM) 


34 


H,  F. 
>88,000 

38.000 
34,600 


31.500 
30, 500 
30,500 
27,700 
96,300 
30,400 
38,000 
38,000 
38,000 
33,300 
34,100 
84»380 


34,200 
34,800 
34,400 
34,800 
30^700 
33,600 
38.000 
38.000 
38.000 
37,700 
37,800 
33;  700 


38,000 
33,300 
38,000 
38,080 


1,071,000 
34,880 


Total 
power  de- 


35 


H.  P. 
1%880 

118,800 
104,200 


92,600 
88, 700 
88,800 
91,800 
81,800 
81,700 
84,000 
82,000 
83,500 
96,000 
102,500 
10%  600 


102,800 
104, 100 
103,000 
102,300 
87,800 
84,200 
77,000 
86, 100 
90,600 
117,900 
117,200 


118,000 
107,500 
115,000 
Itt^OBO 


3,058,000 
98i»0B0 


h  reservoir  as  Z  feet  in  depth  on  60  per  cent  of  the  maximum  area  of  the  reservoir. 
,  15  second-feet  months:  (4)  Hell  Hole  and  Parsley  Bar,  26  second-feet  months. 
oatiM  for  «By  noBlii  bM  b680  lakM  88  7|8B8kHO0Qk 
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Tabls  No.  9 — Power  capacity,  Rubicon  projeda  with  upper  Bvlrican  diverted  to  Silver  Creek 


Year  and 
month 


mi 

July  

August  


Flow  to 
Hell  Hole 
and  Pars- 
ley Bar 
reservoirs 
(drainage 
area,  95 
square 
I) 


mi-12 

October  

November 

Deoember.  

January  

February  .  

March  ^  

April. 
May 
June 
July-— . 


August..... 
Beg^emUm, 


1012-13 

October 

November  


December  ......... 

January  ........... 

February.......... 

March  .......... 

April..  

May 

June  

July  

August  

September  


See.'fi. 

372 
66 


20 
27 
18 
32 
56 
120 
240 
797 
479 
123 
36 
45 


16 

143 
49 
46 

97 
152 

sao 


stored  (+) 
or  released 
(")  Hell 
Hole  and 
Parsley 
Bar  reser- 
voirs 


1913-14 

October  .......... 

November  ....... 

December  

January  


Total. 
Mean 


353 
106 

40 
17 


36 

139 
553 


-60 

-lao 


-125 
-104 
-132 
-106 
-77 
+10 
+140 
+000 
0 

-12 
-131 
-123 


-163 
-6 
-120 
-116 
-53 
+7 
+463 
+280 
0 
-61 
-137 
-169 


-180 
-151 

-33 
+563 


In  Hell 
Hole  and 
Parsley 
Bar  reser- 
voirs (ca- 
pacity, 
32,000  and 
13,000  acre- 


750 
690 
fiTO 


419 
315 
183 

77 
0 

10 
150 
750 
750 
738 
607 
484 


295 
289 
169 
53 

e 

7 
470 
750 
750 
699 
562 
383 


187 
36 

3 

556 


Flow  from 

Little 
South  Fork 
Rubicon 
and  Gerle 
Creek  be- 
low Silver 
Creek  pro- 
ject diver- 
sions and 
above  Ru- 
bicon pro- 
ject diver- 
sion (drain- 
age area,  10 
square 
iiiUm) 


Flow  from 
Pilot 
Creek 
at  Bacchis 
(drainage 
area,  19 
square 


115 
24 
8 


5 
4 

-8 
-4 

4 

28 
17 
34 
68 
47 
15 
14 


3 
16 

3 

4 
10 
19 
39 
90 
63 
32 
14 

5 


2 
3 

-19 
118 


5^  616 
181 


1773 
24 


Sec.'fU 
13 
/  1 
7 


n 

17 
12 
20 
16 
20 
41 
77 
27 
11 
6 
9 


6 

21 
14 
20 
18 
26 
94 
47 
21 
% 
6 
5 


6 

15 
42 
286 


Diverted 
from  Pilot 

Creek  at 
Bacchis  to 
irrigate 

George- 
town 
Ridge  (see 
column  10, 
Table  10) 


924 
29 


Sec.'fL 


12 
1 
7 


18 

4 
4 
4 

4 
8 
8 
77 
27 
11 
6 
9 


6 
4 
4 

4 

4 

8 
8 
47 

21 
8 

e 

5 


Diverted 
from  Pilot 

Creek  at 
Bacchis  to 

Rubicon 
proleot 


338 
10 


8 


Sec. 'ft 


0 
0 
0 


0 
IS 

8 
16 

12 
12 
88 
0 
0 
0 
0 
0 


0 
17 
10 
16 
14 
18 
86 
0 
0 
0 
0 
0 


0 

11 

38 

282 


18 


Wasted 


Sec-fL 
287 
0 
0 


0 
0 
0 
0 

0 
0 
0 

31 
347 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
686 

0 
0 
0 


Total  flow 
to  power 


10 


200 
150 
150 


Power  de- 
veloped 
powerhouse 


182 
182 
182 
182 
174 
182 
182 
200 
200 
191 
191 
181 


0 

191 

8 

191 

0 

m 

900 

200 

1,586 

6^505 

81 

177 

u 


Diverted 
from  raot 

Creek  at 
No.  4  intake 


H.  P. 
20,800 
15,600 
15,600 


15»600 
15,600 
15,600 
16,600 

15, 600 
15,600 
15,600 
20,800 
20,800 
18,900 
18, 900 
U^OOO 


18,900 
18,900 
18,900 
18,900 
18,000 
18,900 
18,900 
20,800 
20,800 
19,900 
19,900 
1%998 


19,900 
10,900 
18i900 
90^800 


572,700 
1^688 


*  Obtained  by  adding  columns  23  and  12  of  Table  8,  less  column  8  of  Table  10. 


19 


Sec.-fL 


Total  flow 

to  No.  4 
power  iMNise 


3 
0 
2 


3 
4 
3 
5 
4 
5 
10 
19 
7 
3 
1 
2 


1 
5 
3 
5 
4 
7 
24 
12 
5 
2 
1 
1 


1 
4 
10 

71 


227 
7 


18 


Power  de- 
veloped 
No.  4  power 
house(head, 

It9l8fwt) 


Sec.-ft. 
203 
150 
169 


153 
152 

153 
155 

153 
155 
160 
219 
207 
185 
183 
ISA 


183 
187 
185 
187 
178 
189 
206 
212 
205 
193 
192 
189 


199 

195 
201 
271 


6,789 
184 


14 


Total  power 


H,  P. 
20,000 
15,200 
15,400 


15,500 
15,400 
15,600 
15, 700 
15,500 

15,  700 

16,  300 
20,000 
20,000 
18,800 
18,600 
U^788 


18, 600 
19,000 
18,800 
19,000 
18, 100 
19, 200 
20,000 
20,000 
20,000 
19,600 
19,500 
1%880 


19, 500 
19,800 
20^000 
90^808 


680^900 
19^808 


18 


H,  P. 
40,800 
30,800 
31,000 


31, 100 
31,000 
31, 100 
31, 300 
31, 100 
31, 300 
31,900 
40,800 
40,800 
37,700 
37,500 
87* 808 


37,500 
37,900 
37,700 
37,900 
36, 100 
38, 100 
38,900 
40,800 
40,800 
39,500 
39,400 
801488 


39,480 

39, 700 
39,900 
40^800 


1,139,600 
8^8|8 
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29.  The  term  "Silver  Creek  developments  "  is  used  in  this  report  to  designate 
the  Ice  House  and  Union  reservoir  sites  on  the  upper  watershed  of  Silver  Creek 
and  a  series  of  three  power  drops  developuig  the  power  below  the  Union  Reser- 
voir and  above  the  Coloma  irrigation  reservoir,  at  which  point  it  is  proposed  to 
divert  the  Silver  Creek  ynter  in  a  closed  conduit  to  the  city  of  Sacramento  for 
domestic  and  irrigation  supfdy.  The  plan  of  diverting  80.7  square  miles  of 
drainage  of  the  upper  Rubicon  to  Silver  Greek  and  the  development  of  the  Rock 
Bound,  Buck  Island,  and  Loon  Lakes  storage  reservoirs  on  the  upper  Rubicon  is 
also  included  in  one  of  the  schemes  for  developing  the  Silver  Creek  power. 

30.  The  diversion  of  the  upper  Rubicon  through  a  series  of  tunnels  and  con- 
duits to  Buck  Island,  Rock  Bound,  and  Loon  Lakes  and  the  development  of 
71,000  acre-feet  of  storage  in  these  reservoirs  has  been  considered  and  described 
in  detail  under  the  description  gf  the  Rubicon  developments.  The  plans  up  to 
and  including  the  Loon  Lake  Reservoir  have  been  considered  the  same  for  both 
developments  and  therefore  vnll  not  be  descrijoed  again.  The  diveision  of  Gwle 
Cretk  and  the  Little  Soutii  "Fork  ^  the  Bultferat  at  a  point  b^ow  these  reser- 
voixB  would  make  the  total  area  diverted  from  the  Rubic<m  shed  to  the  Silver 
Creek  projects  80.7  square  miles,  of  which  33.7  square  miles  are  below  the  stor- 
age reservoirs  referred  to.  In  this  report  it  has  been  considered  that  the  water 
would  be  carried  through  the  divide  between  the  Rubicon  and  Silver  Creek  sheds 
by  a  concrete-lined  tunnel  approximately  3  miles  long  with  a  capacity  of  800 
second-feet,  which  tunnel  would  deliver  the  water  to  Tells  Creek,  from  which  it 
would  flow  by  gravity  to  the  proposed  Union  Reservoir  on  Silver  Creek.  On 
the  Ice  House  branch  of  Silver  Creek,  at  an  elevation  slightly  above  the  Union 
Beservoir,  the  Joe  House  Reserved  would  be  located,  with  a  storage  capacity 
of  45,000  acre-feet  and  with-28.4  square  miles  of  tributary  drainage  area.  A 
tunnel  1,715  feet  long  with  300  second-feet  capacity  would  lead  from  the  Ice 
House  Reservoir  to  Union  Reservoir.  The  Union  Reservoir  was  planned  in 
this  report  with  a  capacity  of  165,000  acre-feet,  whether  or  not  the  upper  Rubi- 
con was  diverted  to  Silver  Creek.  Its  tributary  drainage  area  is  82.7  square 
miles,  not  including  Ice  House  drainage.  A  careful  study  of  Silver  Creek  proj- 
ect with  more  accurate  run-off  data  from  Silver  Creek  than  was  available  to 
the  writoTj  may  lead  to  the  ocmdusion  that  developing  the  Union  Reservoir  to  a 
amdler  eapadty  is  adyisal^* 

31.  The  elevation  of  the  crest  of  the  Union  BeswYOir  has  been  taken  as  4,812 
feet.  The  taibaee  of  the  Coloma  power  house,  the  third  and  lowest  contem* 
plated  in  the  Silver  Creek  developments,  has  been  taken  as  916  feet.  Of  this 
total  drop  of  3,897  feet  it  is  planned  to  develop  a  total  of  3,434  feet  in  three 
projects — Big  Bend,  Brush  Creek,  and  Coloma  projects — with  heads  of  1,627 
feet,  1,007  feet,  and  800  feet,  respectively.  The  remaining  head  of  463  feet  is 
lost  in  the  drawdown  of  the  Union  Valley  Reservoir,  the  diversion  reservoirSi 
and  in  the  grade  of  the  conduits. 

32.  It  is  planned  to  pick  up  57.5  square  miles  of  HkB  drainage  area  of  Silver 
Creek,  whieh  is  below  the  tee  House  and  Union  Beservoirs  at  the  intake  of  ^ 
Bmsit  Creek  project  No  water  is  diverted  by  Silver  Creek  dbvelcipmeaU 
below  this  point  on  account  of  the  fear  of  contaminating  the  municipal  supply. 

33.  The  American  River  plant  of  the  Western  States  Gas  &  Electric  Co.  diverts 
below  the  intake  of  the  Coloma  project  but  above  its  tailrace,  A  stipulation 
signed  by  the  city  of  Sacramento  and  the  Western  States  Gas  &  Electric  Co. 
provides  that  no  natural  flow  from  Silver  Creek  drainage  will  be  stored  above 
or  by^passed  around  the  American  River  plant  when  the  flow  in  South  Fork  of 
American  Biver  at  intake  of  this  pkeokt  is  less  than  430  second-feet«  The  aver- 
age flow  estimated  as  released  by  the  Silvw  Creek  developments  during  the 
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period  July,  1911,  to  January,  1914,  to  comply  with  this  requirement,  was  50 
second-feet.    (See  Table  No.  10,  column  27.) 

dl.  The  city  of  Sacramento  plans  to  divert  eventually  all  water  from  the  tail- 
rMe  6f  its  Coloma  project  to  a  (dosed  conduit  which  would  conduct  it  along  the 
eoltffi  baides  of  the  South  Fork  of  the  American  Biw  and  of  the  Ammean 
River  to  the  Sweetwater  equalizing  reservoir  (elevation  766  feet),  a  dlstanee  of 
12  miles.  Thence  the  water  would  be  conducted  by  pipe  cend«dt  to  the  city,  a 
distance  of  28  miles.  This  would  prevent  the  use  of  the  water  in  what  I  will 
term  '*the  Coloma  Irrigation  Reservoir,"  which  is  on  the  South  Fork  of  the 
American  River  at  Coloma  immediately  below  the  Coloma  power-house  site  of 
the  Silver  Creek  developments.  The  elevation  of  stream  bed  at  the  Coloma 
irrigation  dam  site  is  about  600  feet.  It  is  proposed  to  construct  a  dam  300  feet 
hSf^  While  thtt  would  pirunaiily  be  an  iiric^tion  project,  it  would  be  possible 
to  develop  seasonal  power  in  the  300-foot  Tnaximuoi  head  created  by  the  dam. 
Should  tins  dam  be  constructed  prior  to  the  diversion  of  the  Silver  Cre^  watw 
to  Sacramento,  the  Silver  Creek  water  could  be  used  for  power  by  this  project. 
This  matter  is  discussed  further  in  the  description  of  South  Fork  developments. 

35.  A  study  of  the  power  capacities  of  the  Silver  Creek  developments  has  been 
made  under  the  following  assumptions: 

1.  With  diversion  of  80.7  miles  of  Upper  Rubicon  drainage  to  Silver  Creek 
developments  and  water  supplied  for  irrigating  Georgetown  Ridge  by  Silver 
Creek  developments:  The  power  capacity  available  90  per  cent  of  the  time  was 
estimated  under  these  conditions  to  be  120,000  horsepower  (see  Table  No.  10), 
the  installation  as  239,000  horsepower,  the  total  cost  as  $29,599,000,  and  the  cost 
per  horsepower  of  capacity  available  90  per  cent  of  the  time  as  $247.  No  credit 
has  been  aUowed  in  obtaining  these  figures  for  water  supplied  at  tailrace  of 
Coloma  powBC  house  for  irrigation  or  domestic  supply.  K  tms  credit  is  estimated 
for  convenience  entirely  on  an  irrigation  basis  and  at  $20  per  acre  irrigated,  it 
woidd  amount  to  about  $1,200,000  on  account  of  the  regulated  flow  of  427 
second-feet  at  Coloma  tailrace,  supplying  about  154,000  acre-feet  during  a  six 
months'  irrigation  season,  which  would  irrigate  about  60,t)00  acres.  A  further 
credit  of  $500,000  should  be  allowed  for  supplying  irrigation  water  for  diversion 
from  Little  South  Fork  of  Hubicon  to  Georgetown  Ridge.  (See  par.  28,  assumi>- 
tion  10 

2,  With  no  diversion  from  Bubicon  drainage:  The  power  capacity  available  90 
per  cent  of  the  time  was  estimated  under  these  conditions  to  be  79,000  horse- 
power (see  TableNo.  11),  the  installation  as  158,000,  the  total  cost  as  $19,250,000, 
and  the  cost  perhorsepower  of  capacity  available  90  per  cent  of  the  time  as. 
$244.  No  credit  has  been  allowed  in  obtaining  these  figures  for  water  supplied 
at  tailrace  of  Coloma  power  house  for  irrigation  or  domestic  supply.  If  this 
credit  is  estimated  for  convenience  entirely  on  an  irrigation  basis  and  at  $20 
per  acre  irrigated,  it  would  amount  to  about  $800,000  on  account  of  the  regulated 
flow  of  268  second-feet  at  Coloma  tailrace,  supplying  about  112,000  acre-feet 
during  a  six  months'  hrigation  season,  which  would  irrigate  about  40,000  acres. 

36.  On  account  of  the  possibility  of  including  in  the  scheme  of  Silver  Creek 
developments  with  diversion  from  Rubicon  three  power  drops  between  Loon 
Lake  and  the  Union  Reservoir,  not  included  by  the  city  of  Sacramento  in  its 
application  to  the  Federal  Power  Commission  for  preliminary  power  permit,  it 
would  be  posi^le  to  add  lO^OOO  horsepoww  available  90  per  cent  of  the  time  to 
the  total  power  capadty  under  assumption  No.  1,  Th^  follows  a  description 
of  these  three  projects.  First,  project  No.  1  of  the  Rubicon  developments, 
immediately  below  Loon  Lake,  could  be  included,  for  the  reason  that  the  proposed 
diversion  from  Rubicon  shed  to  Silver  Creek  is  on  Gerle  Creek  below  the  tailrace 
of  this  project.  Second,  the  Gerle  Meadows  Reservoir  planned  under  Rubicon 
developments  could  be  connected  by  a  closed  conduit  diverting  from  the  reservoir 
to  the  left  bank  of  Gerle  Creek  and  continuing  for  a  distance  of  about  6  miles  to 
a  pcunt  above  the  diversion  reservoir  on  littie  Soutii  Fork  Rubiocm  planned  in 
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Silver  Creek  developments,  where  a  head,  forebay  to  tailrace,  of  525  feet  can  be 
developed.  Third,  it  would  also  be  entirely  feasible  to  develop  the  drop  of  269 
feet  between  the  outlet  of  the  tunnel  through  the  divide  between  Rubicon  and 
Silver  Creek,  elevation  5,081  feet,  and  the  Union  Reservoir,  elevation  4,812  fae^fc. 
The  distance  between  the  outlet  of  tuimel  (TeUs  (>Mk  tu]^^ 
miriB  Abotti  1)4  ibqUbb. 

87.  l%eM  imjeets^vme  included  ia  estimate  oi  coet  of  Ettver  Ore^  d9ir<^ 
opMiittyflfaiee  il  was  not  tiioug^t  Advisttble  to  efaange  the  scheme  of  the  city  of 
Seeramento  any  more  than  nece»tary.  Their  power  capacities  available  90  per 
cent  of  the  time  are  6,000  horsepower,  7,000  horsepower,  and  3,000  horsepower, 
respectively.  Therefore,  this  total  should  be  added  to  assumption  No.  1  to 
obtain  the  ultimate  total  potential  power  of  Silver  Creek  developments  with 
diversion  from  Rubicon.  It  makes  the  total  capacity  avaitable  90  per  ce^t  of 
the  timet,  136,000  h<»8epmrw« 
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TabIiB  No,  10. — Power  capacity,  Silver  Creek  projects  with  diversion  from  BiAbicon 
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take  care  of  to  Coloraa 
prior  rights  powerhouse 
on  South  (capacity 
l-'ork  of  conduit, 


American 
Btvar 


0 

183 
183 


25 
58 
30 
41 
88 
0 
0 
0 
0 
134 
47 
25 


28 
62 
33 
44 
87 
0 
0 
0 
0 
133 
51 
28 


71 
172 


SOOsecond- 
laat) 


1,664 


8tt,-ft. 
762 

257 
257 


400 
378 
400 
400 
878 
451 
498 
501 
.';53 
317 
378 
400 


398 
375 
398 
3B6 
876 
453 
503 
603 
565 
309 
375 
396 


361 
305 
363 
662 


Power 

devd(H>ed 

Coloma  Totalpowcr 
power  boose  devalmA 
(bead,  800 

iMt) 


13,263 
437 


38 


H.p. 
J  38,  400 

16,500 


25.600 
24.200 

25.600 
25,600 
21.200 
2H,900 
31.900 
37.800 
400 
20.30C 
24.200 
21^600 


8^888 

24.000 

25,500 
25.500 
2*,  000 
30.000 
32.200 
38,400 
3t;.  200 
19,S00 
24.000 
25^600 


23.200 
lfi.500 

2;i.  200 

38, 400 
10^600 


88 


n.p. 

141,400 
10(j,600 
106,600 


114.500 
114.000 
114.900 
115.600 
114. 400 
119.000 
126.700 
140. 100 
134,600 
110,  .SOO 
113. 100 
114,500 


1I4,.V)0 
1 13.  900 
114,000 
115,800 
114.808 
121.300 
127.400 
141.  400 
136,400 
no,  100 
113,000 
114,500 


11X900 

112.600 
114. 100 
141,400 

3,706^000 
U01888 


iNWpowBit  n^^iollvoiy* 


33030-37.  (Faoap.8A^ 


a 


PM-MGP 

METRIC  GENERAL  PURPOSE  TARGET 

PHOTOGRAPHIC 


V 


2715  Upper  Afton  Road,  St.  Paul,  MN  551 19^760 
612/738-9329  FAX  612/738-1496 


I 

*  ^  " .  ' 


Tabls  No.  10. — Power  capacity,  Silver  Creek  projecU  wUh  diversion  from  Rubicon 


Y«tf  and  flMBtb 

Total  flow 
into  Rock 

Boaod 
Lake(drain- 
agearea,34 

nam) 

- 

Vlow  Into 

frnm  1  .nnn 

ou  ucu  c 

South  Fork 
Rubicon 

fin  11  Are 

Total  flow 
into  Rock 
Donnd and 
LooB  Lakes 

Stored  (+) 

or  released 

(— )  LOOD 

Lake  Reser- 
voir (capac- 
ity, 47,000 

area,  1,162 
acres) 

In  Loon 
Lake  and 
Rock 
Bound 
Lake  Reser- 
voir (24,000 
+  47,000- 
71.000 
acre-feet 

Controlled 
flow  from 
Loon  Lake 
Restfvoir 

Flow  from 

Qerle 
Creek  and 

Little 

South 

Fork, 
Rubicon 
(t(^  drain- 
age area 
33.7  square 

BUlMl) 

Pilot  Creek 
at  Bacchis 
(drainage 
area,  19 

square 
miles) 

Diverted 
from  Pilot 

Creek  at 
Bt  cchis  for 

irrigating 
George- 
town lUdfe 

Released 
for  George- 
town Ridge 

ioigation 

Total  flew 
available 
for  irrigat- 
ing George- 
town 
Ridge 

Total  flow 
through 
tuFjnel  to 
Union  Res- 
ervoir 
fcapacity) 
800  second- 
fcet) 

1  otai  now 
to  Ice  House 
Reservoir 
(drainage 
area  28.4 

square 

mita) 

btoreu  (+.) 
or  reieasea 
(— )  Ice 
House 
Ttewnroir 

in  ice 
House 
Keservoir 
(capacity, 
4o,t)U(j  acre- 
feet;  area, 
680  acres) 

1 
1 

Flow  to 
Union 
Reservoir 
from  Ice 
House 
(capacity, 
300  second- 
tat) 

* 

• 
# 

5 

A 

w 

7 

g 

9 

10 

11 

13 

13 

14 

18 

16 

17 

oee.'ft, 

299 

110 

Cam 

409 

Aba            im  A 

u 

1,  loo 
via 

-ff 

«MM> 

AO 

106 

273 

146 
xw 

0 

'ft  -fno 
750 

146 
xw 

42 

16 

s 

EO 
do 

«WK> 

7 
f 

1 

A 

907 

soft 

198 

—48 

2M 

104 

6 

9 

wO 

7 
f 

7 
• 

lift 

lit 

19 

•-4ft 

1911-13 

ft 

11 

1 

4 

6 

lo 

-147 

■  tng 
— iUO 

•  476 

9/U 

153 

5 

Q 

13 

18 

A 
V 

20 

V 

33 

138 

XafiV 

7 

15 

Xw 

-97 

.fig 
<>• 

1541 

104 

104 
xw 

6 

3 

V 

-  mo 

1 

V 

A 
V 

A 

19D 

7 

—97 

104 

xwx 

11 

4 

15 

-95 

172 

110 

19 

20 

4 

0 

4 

129 

7 

-97 

258 

104 

13 

4 

17 

-89 

83 

108 

23 

16 

4 

0 

4 

139 

15 

-89 

169 

104 

22 

9 

81 

-73 

10 

104 

20 

20 

8 

0 

8 

188 

22 

+22 

191 

0 

76 

27 

103 

+67 

77 

88 

97 

41 

8 

0 

8 

133 

148 

+  14o 

do9 

0 

367 

136 

503 

+503 

580 

0 

343 

77 

77 

6 

oo 

337 

274 

uio 

n 
U 

387 

143 

580 

+830 

1,110 

0 

158 

27 

27 

115 

142 

48 

M 

+81 

894 

104 

90 

33 

123 

-191 

919 

314 

11 

11 

11 

197 

208 

128 

37 

-67 

627 

104 

13 

4 

17 

-306 

613 

323 

2 

6 

8 

202 

208 

138 

15 

-89 

538 

104 

17 

6 

23 

-313 

401 

238 

7 

9 

9 

118 

135 

128 

T 

-97 

441 

104 

1912-13 

4 

1 

5 

-141 

1806 

148 

4 

6 

8 

27 

33 

123 

8 

-98 

1325 

104 

November  ^  

56 

20 

76 

+7 

213 

69 

52 

21 

4 

0 

4 

121 

16 

-88 

237 

104 

12 

4 

16 

-86 

128 

101 

20 

14 

4 

0 

4 

121 

8 

-96 

141 

104 

15 

6 

21 

-88 

45 

104 

17 

20 

4 

8 

4 

121 

8 

-96 

45 

104 

Eebmary    

34 

13 

47 

-38 

7 

85 

36 

18 

4 

0 

4 

121 

16 

-45 

0 

61 

62 

19 

71 

-2 

5 

73 

52 

26 

8 

0 

8 

125 

24 

0 

0 

24 

193 

78 

271 

+8S8 

256 

18 

207 

94 

8 

0 

8 

228 

160 

+180 

180 

0 

461 

170 

631 

+631 

889 

0 

333 

47 

47 

36 

83 

297 

294 

+294 

454 

0 

243 

90 

333 

+294 

1,183 

39 

103 

21 

21 

121 

142 

21 

198 

+198 

652 

0 

83 

30 

118 

-223 

961 

835 

19 

8 

8 

200 

308 

184 

40 

-88 

566 

126 

23 

9 

88 

-317 

644 

349 

5 

8 

8 

202 

208 

152 

16 

-110 

456 

138 

AfH^Mnher 

4 

1 

8 

-263 

381 

268 

3 

8 

8 

120 

125 

151 

8 

-U8 

338 

198 

191S-M 

1 

0 

1 

-176 

1151 

177 

2 

6 

8 

27 

33 

152 

20 

-106 

1212 

126 

9 

3 

13 

-128 

28 

140 

10 

15 

4 

0 

4 

150 

41 

-85 

127 

126 

Peoembcr  — ..-mi^ 
Jmuny       i^*. — ^ 

34 
126 

18 
48 

47 
172 

-19 
+172 

4 

176 

88 

0 

84 
144 

42 
286 

4 

4 

0 
0 

4 
4 

150 
144 

20 
347 

-106 
+221 

21 
242 

126 
126 

Total  

9^715 
87 

^1,006 
32 

3, 721 
120 

4,  566 
147 

1,880 
60 

924 

338 

1,910 
61 

X248 

4,  536 
146 

2,225 
71 

2, 673 

29 

10 

72 

86 

\ 

Flow  from 
Union 
drainage 

direct 
(drainage 
area,  82.7 
square 
nte) 


18 


261 
105 
108 


13 
27 
18 

13 
27 
40 
266 
491 
332 
66 
27 
18 


14 
29 
M 
14 
29 
43 
388 
528 
357 
71 
29 
14 


37 
74 
37 
622 


3.997 
130 


Total  flow 
to  Union 
Reservoir 


19 


Sec.-ft. 
680 
335 
341 


255 
260 
246 
246 
260 
173 
399 
828 
479 
298 
254 
943 


241 

254 
239 
239 
211 
192 
511 
825 
378 
351 
307 
291 


315 
350 

313 
S92 


11,206 

361 


In  Union 
Stored  (+)  i  Valley  Res- 

(ir  released  ■  ervoir(ca- 


(— )  Union 
Valley 


20 


0 

-85 
-79 


-165 
-160 
-174 
-174 
-160 
-247 

-21 
+  408 

+50 
-122 
-166 
-177 


-179 
-166 
-181 
-181 
-209 
-228 
+91 
+405 
-42 
-69 
-113 
-129 


-105 
-70 

-107 
+  472 


pacity, 
165,000  acre- 
feet;  area, 
2,100  acres) 


31 


2,750 
2,765 
2»888 


'  2, 358 
2, 196 
2,024 
1,850 
1,690 
],443 
1.422 
1,830 
1,889 
1,767 
1,601 
1.^ 


Flow  to 
Big  Bend 
powerhouse 

(capacity 
conduit,  500 
second-feet) 


22 


Secrft. 
6SU 
42U 
420 


420 
420 
420 

4i:o 

420 
420 
420 
420 
420 
420 
420 
420 


U,  182 
1,016 
835 
654 
445 
217 
308 
713 
671 
602 
489 
360 


U92 
122 
15 
487 


420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 


420 
420 
420 
420 


13,280 

42S 


I  Evaporation  is  taken  care  of  by  deducting  the  total  estimated  evaporation  from  each  reserroir  on  Oct.  1  of  each  year.  Evaporation  is  estimated  at  each  reservoir  as  3  feet  in  depth  on  60  per  cent  of  the  maximum  area  of  the  reservoir.  , 
I  Installed  capacities  oi  Bi£  Bend.  Brush  C&eek.  and  C<Amiaix>wer  houses  are  110,000, 78,000^  and  54,000  horsepower,  respectively.  Therefore  the  maximum  average  output  for  anv  month  has  been  taken  as  54*700^  4M0^  oad  88^409  bOMpotrar,  reqpoetmqr* 
Tin  wUnHd  ofMoratlwis     m  fnilmm  U)  Boole  Baand  and  Loon  LalMMbftftoaoond  taiiBonliiag  (» lea  floaae  Bmmfc,  39  mead  tfsrt-ia<iatlM;  (8)  Uaioa  VaUsar  Beoorvofa^  88  -""^  


Tabu  No.  lO.—PoiMr  capacity,  Silver  Creek  pf^ecta  with  diversion  from  Rubicon 


Flow  from 

Qerle 
Creek  and 

Little 
South 
Fork, 
Rubicon 
(total  drain- 
age area 
33.7  square 
miles) 

8 


Sec-fU 


60 

7 


$ 
9 

17 

19 
23 
29 
97 
343 
158 
11 
3 
7 


4 

52 
20 
17 
36 
52 
207 
333 
103 
19 
5 
3 


10 
144 


1,880 
00 


FUot  Creek 
at  Baoehis 

(drainage 
area, 19 
square 
mUm) 


Scc.-fL 


12 
1 
7 


13 
17 
12 
20 
16 

ao 

41 
77 

27 
11 
6 
9 


6 
21 
14 
20 
18 
26 
94 
47 
21 
8 
6 
6 


6 

15 
42 


924 


Diverted 

from  Pilot 
Creek  at 

Btochisfor 
irrigating 
Qeorge- 

town  Ridge 


10 


12 
1 
7 


13 
4 
4 
4 
4 
8 
8 
77 
27 
11 
6 
9 


6 
4 
4 
4 
4 
8 
8 
47 
21 
8 
6 
5 


6 
4 
4 
4 


338 
10 


Released 

for  George- 
town Ridge 
irrigation 


11 


Sec.'fU 
196 
207 
118 


20 
0 
0 
0 
0 
0 
0 
6 
115 
197 
202 
110 


27 
0 
0 
0 
0 
0 
0 
36 
121 
200 
202 

lao 


Total  flew 
available 
for  irrigat- 
ing George- 
town 
RIdse 


12 


37 
0 
0 
0 


1, 910 
61 


Sec,-fL 


208 
125 


33 
4 
4 
4 
4 
8 
8 
83 
142 
208 
208 
135 


33 
4 
4 
4 
4 
8 
8 
83 
142 
208 
208 
135 


4 
4 
4 


2.248 
73 


Total  flow 
through 
tucnel  to 
Union  Res- 
ervoir 
(capacity) 
800  second- 
leet) 


13 


SeC'fL 
273 
126 
132 


138 
120 
129 
129 
129 
133 
133 
387 
43 
128 
123 
125 


123 
121 
121 
121 
121 
125 
225 
297 
31 
154 
152 
151 


152 
150 
150 
144 


4,536 
146 


Total  flow 
to  Ice  House 
Reservoir 
(drainage 
area  28.4 
square 
miles) 


14 


S€C,-fU 
146 
58 
58 


7 

15 

7 
7 
15 
22 
148 
274 
185 
37  i 
15 
7 


8 
16 
8 
8 
16 
24 
160 
294 
198 
40 
16 
8 


30 
41 
30 
347 


%235 
71 


Stored  (+) 
or  released 
(-)  Ice 
House 
Reiemir 


16 


Sec.'ft-mo. 
0 

-46 


-97 
-89 
-97 
-97 
-89 
4-22 
+148 
4-274 
+81 
-67 
-89 
-97 


-96 
-88 
-96 
-96 
-46 
0 

+160 
+294 
+198 
-86 
-110 
-118 


-106 

-85 
-106 
+321 


In  Ice 
House 

Reservoir 
(capacity, 
45,000  acre- 
feet;  area, 
680  acres) 


16 


750 
704 
658 


1541 
452 
355 
258 
169 
191 
339 
613 
694 
627 
538 
441 


1325 
237 
141 
45 
0 
0 
160 
454 
652 
566 
456 
338 


1212 
127 
21 
342 


Flow  to 

Union 
Reservoir 
from  Ice 
House 
(capacity, 
300  second- 
iael) 


17 


146 
104 
104 


104 
104 
104 
104 
104 
0 
0 
0 
104 
104 
104 
101 


104 
104 
104 
104 
61 
24 
0 
0 
0 
135 
126 
126 


126 
126 
126 
136 


2,673 
86 


Floir  from 

Union 
drainage 
direct 
"  (drainage 
area,  82.7 
aqnare 


18 


Stc-jU 
261 
105 
105 


13 
27 
13 
13 
27 
40 
266 
491 
332 
66 
37 
18 


14 
29 
14 

14 
29 
43 
286 
528 
357 
71 
29 
14 


37 
74 
37 
622 


Total  flow 
to  Union 
Beeervoir 


3.  997 
129 


19 


680 
335 
341 


265 
260 
246 
246 
260 
173 
399 
828 
479 
298 
254 
3tt 


241 
254 
239 
239 
211 
192 
511 
825 
378 
351 
307 
291 


315 
350 

313 
892 


11,206 

361 


Stored  (+) 
(fr  released 
(— )  Union 

Valley 
Reservoir 


In  Union 
Valley  Res- 
ervoir (ca- 
pacity, 
165,000  acre- 
feet;  area, 
2,100  acres) 


21 


0  j  2.750 
-85  2,765 
-79  2;  586 


—  165 
—160 
-174 
-174 
—160 
-247 

-21 
4  408 

+50 
-122 
-166 
-177 


-179 
-166 
-181 
-181 
-209 
-228 
+91 
+405 
-42 
-69 
-113 
-129 


-105 
-70 
-107 
+472 


12. 358 
2,196 
2.024 
1,850 
1,690 
1,443 
1,422 
1,830 
1,889 
1,767 
1,601 


< 1, 182 
1,016 
835 
654 
445 
217 
308 
713 
671 
602 
489 
360 


1192 
122 
15 
487 


Flow  to 
Big  Bend 
powerhouse 

(capacity 
conduit,  500 
second-feet) 


22 


680 
420 
420 


420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
430 


420 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 


420 
420 
420 
420 


13,280 
428 


Power 
developed 
Big  Bend 
power 
house  (head, 
1,627  feet) 


33 


H.  p. 

<54, 700 
54,700 
64.700 


54,700 
54, 700 
54,700 
54,700 
54, 700 
54,700 
54, 700 
54  700 
54, 700 
54,  700 
64,700 
54,700 


64, 700 
54. 700 
54, 700 
54,700 
54,700 
54, 700 
54, 700 
54, 700 
54, 700 
64,700 
54,700 
54,700 


54,750 
54,700 
54,700 
54,700 


1. 695, 700 
54,700 


Flow  from 

Silver 
Creek  at 
Brush 
Creek  in- 
take (drain- 
age area, 
57.5  square 
miles) 


Sec-ft 


82 
30 
3D 


5 
16 
10 
31 
31 
81 
78 
171 
133 
31 
5 
5 


6 

17 
11 
22 
22 
33 
88 
183 
145 
83 
8 
6 


14 

57 

29 
242 


1,537 
49 


Total  flow 
to  Brash 
Creek 
powerhouse 
(capacity 
conduit,  900 
secoiuHM) 


26 


Sec.-ft 
762 
440 
440 


425 
436 
430 
441 
441 
451 
498 
591 
553 
441 
425 
435 


426 

437 
431 
442 
442 
453 
503 
603 
565 
442 
426 
426 


434 
477 

449 
662 


Power 
developed 
Brush 
Creek 
powerhouse 
(head  1,007 


14,817 
478 


S48,300 
35^400 
8<^400 


34,200 
35,100 
34,600 
35,500 
35,500 
36»300 
40,100 
47,600 
44,500 
35,  500 
34.200 
34,300 


34,300 
35,200 
34, 700 
35,600 
35,600 
36,500 
40,500 
48,300 
45^500 
35,600 
34, 300 
34,300 


86^000 
38,400 

36, 200 
48,300 


1, 174,700 
37,893 


Released  to 
take  care  of 


Total  flow 
to  Coloma 


prior  rights  powerhouse 

on  South  (capacity 
Fork  of  conduit. 


American 


37 


0 
183 
183 


25 
58 
30 
41 
63 
0 
0 
0 
0 
134 
47 
35 


63 
33 
44 
67 
0 
0 
0 
0 
133 
51 


800  second- 
teet) 


71 
173 
88 
0 


1,554 
50 


1  of  each  year.  Evaporation  is  estimated  at  each  reservoir  as  3  feet  in  depth  on  60  per  cent  <tf  the  iw^Tiitt^T^  area  of  the  reservoir 
horsepower,  respectively.   Therefore  the  maximum  average  output  for  any  month  has  been  taken  as  5I.700L  48LaOO.  and  88.408 
(2)  Ice  House  Keservoir,  20  second-feet-months;  (3)  Union  VaUey  Jaeservoir,  63  second-Ieet-months. 


See,-fL 
762 
257 
357 


400 
378 
400 
400 
378 
451 
498 
591 
568 
317 
378 
400 


398 
375 
308 
898 
375 
453 
503 
OOB 
565 
309 
375 
396 


363 
305 
363 
668 


Power 

developed 
Coloma 
power  house 
(head,  800 
feet) 


39 


Total  power 
developed 


13,263 
427 


H.  p, 

»  38, 400 
16,500 
16^500 


25,600 
24,200 
25,600 
25,  600 
24,200 
28,900 
31,900 
37,800 
35,400 
301 30C 
24,200 
25^600 


25,500 
24,000 
25,500 
25,500 
24,000 
30,000 
32,300 
38,  400 
36,200 
19^800 
31.000 
38^500 


23,200 
19,500 

23,  200 
38,400 


835,600 
26^954 


H.  p. 
141,400 
106.600 
100^608 


114.  500 
114,000 
114,900 

115,  800 
114,  400 
119,900 
126, 700 
140.100 
134,600 
110,500 
113, 100 
114,500 


114,500 
113,900 
114,900 
115,800 
114,300 
121,200 
127,400 
141,400 
136.400 
na  100 
113,000 
114,500 


112,900 
112,600 

114.100 
141,400 


3, 706.000 
119,500 


bsmpowerfi  nveottiPrtsr* 
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TabXiB  No.  11. — Power  capacUyr  Silver  Creek  projects,  wUhout  dtoereion  from 

Kg  Bend  project: 

Total  flow  in  second-feet-months  from  Aug.,  1911^  to  Deo.«  1913,  to 

Ice  House  (see  column  14,  Table  10)   1,  732 

In  Ice  House  Reservoir  at  beginning  of  period   760 

Total  flow  in  second -feet-months  from  Aug.,  1911,  to  Dec.,  1913, 

from  area  tributary  direct  to  Union  (see  column  18,  Table  10)  3,  114 
In  Union  Reservoir  at  beginning  of  period   2,  750 

Total    8,346 

Three  years'  evaporation  in  leeHcnise  aad  Union  Reservoirs   249 

Net  available  during  29  nkntfltfl^*.«..»«««..wM0Oiid-feet-months..  8,  097 

Meaa^ow  per  montlx  ^  ••..*jweond*f^.-  279 

Mean  power  developed  at  Big  Bend  power  house  for  period, 

1,627x0.08  x279  _  _  horsepower..  36,000 

Brush  Greek  project: 

Total  flow  in  second*feet-months  from  Aug.^  1911,  to  Dec.,  1913, 
from  area  below  Big  Bend  intake  and  above  Bro^  Oe^  intake 

(see  column  24,  Table  10)   1,  213 

Total  net  flow  to  Big  Bend  same  ptaod  (see  ai)Ove)  8»  097 

Total  net  flow  to  Bnisli  Creek  for  29  mQnths..second-feet-moaths-    9,  310 

Mean  flow  per  month   second-feet—  321 

Mean  power  developed  at  Brush  Creek  power  house  for  i>eriod| 
1,007  X  0.08  X  321  -horsepower—  26, 

Coloma  project: 

Mean  flow  Aug.,  1911,  to  Dec,  1913,  at  Brush  Creek  power  house 

(see  above)  .  second-feet.  -  321 

_     Mean  flow,  same  period,  released  to  satisfy  rights  of  Western  States 

Gas  &  Electric  Co.  (see  colunm  27,  Table  10)  second-feet.  _  53 


■      It  f 


Meaa  flow  per  month.  .  ^  ^.^  do. 


Mean  power  developed  at  Coloma  power  house,  800  x  0.08  x 
268  —_„__.._.___  horsepower—  17,  000 

Bummarv : 

Big  Bend  _  do   36,000 

Brush  Creek  _  do   26,000 

Coloma       ___dd.-..  17,000 

Total  — — — — —  ^  vL.d0— «  70,4W 


« 
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SOUTH  FQEK  DBVXLOPliBNlVa 

38.  The  term  "  South  Fork  Developments"  is  used  in  this  report  to  designate 
projects  developing  the  power  possibiUties  along  the  South  Fork  of  the  American 
Elver  proper.    No  Silver  Creek  projects  are  included.  . 

39.  The  power  possibilities  on  the  South  Fork  <rf  the  Amerioan  River  proper 
lie  betwoM  the  mouth  of  Stmrberry  Creek  (elevntton  5,600  feet)  and  the  back- 
water from  the  Fobom  Dam  (elevation  210  feet).  Hie  total  distance  along  the 
stream  is  approximately  64  miles,  and  the  total  fall  about  5,400  feet,  or  some- 
Wt»t  less  than  100  feet  per  mile.  The  stream  has  a  fall  of  approximately  4,500 
feet  for  the  first  34  miles,  the  fall  in  the  remaining  30  miles  being  only  900  feet. 
Along  this  64  miles  of  stream  there  are  two  developed  projects,  both  owned  or 
controlled  by  the  Western  States  Gas  &  Electric  Co.,  the  upper  one  being 
known  as  the  El  Dorado  plant  and  the  lower  as  the  AioeaBiean  River  plant.  It 
would  require  four  or  five  more  projects  to  develop  completely  the  power  drop 
on  the  South  Fork  proper.  There  is  also  one  power  possibility  on  the  Silver 
Fork.  The  drop  of  all  the  projects,  except  one,  would  be  developed  by  long 
eonduits,  the  one  exception  being  the  Coloma  irrigation  resevoir,  where  the  drop 
would  be  developed  by  a  dam  300  feet  high,  which  could  also  be  used  for 
developing  seasonal  power  under  a  variable  head. 

40.  The  total  storage  planned  by  the  Western  States  Gas  &  Electric  Co. 
above  its  El  Dorado  plant  is  99,000  acre-feet,  of  which  32,000  acre-feet  is  now 
impoimded.  Of  this  possible  storage,  18,000  acre-feet  is  on  the  headwaters  of 
the  American  River  proper  above  elevation  6,000  feet;  about  50,000  acre-feet 
is  on  SUver  Fork  (not  to  be  confused  with  SUver  Cifeek),  which  joins  the  mahi 
stream  at  intake  of  the  El  Dorado  project;  and  the  remainder  is  on  Plum  and 
Alder  Cfeeks,  also  tributary  to  this  project. 

•41.  The  South  Fork  of  American  River  is  joined  by  the  Silver  Fork  at 
elevation  approximately  3,900  feet.  This  fork  has  about  the  same  drainage 
area  as  the  main  stream  at  the  junction  point. 

42.  It  is  believed  that  a  project  developing  the  drop  on  the  South  Fork  of 
the  American  River  above  the  El  Dorado  project  will  ultimately  be  feasible. 
It  would  divert  immediately  below  Strawberry  Creek  at  an  approximate 
elevation  of  5,600  feet,  and  there  would  be  tributary  to  it  49  square  miles  of 
drainage  area  and  18|000  acre-feet  of  storage  planned  by  the  Western  States 
Gta  ft  Electric  Co.  A  conduit  8  miles  long  would  develop  about  1,500  feet, 
fwebay  to  tailrace,  of  power  drop,  the  water  being  returned  to  the  South  Fork 
at  the  intake  of  the  El  Dorado  plant,  the  elevation  of  which  is  about  3,925  feet. 
It  is  estimated  that  the  controlled  flow  during  periods  of  low  run-oflf  would  be 
about  36  second-feet,  and  the  capacity  available  90  per  cent  of  the  time  4,000 
horsepower. 

43.  The  poww  on  Silver  Fork  would  most  likely  be  developed  by  diverting  at 
about  devation  5,600  feet  into  a  conduit  which  would  be  7  miles  long.  The 
I>ower  house  would  be  located  on  South  Fork  at  mouth  of  Silver  Fork,  returning 
the  water  at  about  elevation  3,925  feet.   The  head,  forebay  to  tailrace,  would 

be  about  1,500  feet.  The  drainage  area  tributary  to  the  project  is  48  square 
miles.  It  is  estimated  that  the  regulated  stream  flow  available  during  periods 
of  low  run-off  would  be  86  second-feet.  There  is  50,000  acre  feet  of  storage 
either  constructed  or  planned  on  Silver  Fork  above  the  project.  The  power 
eapadty  available  90  per  eent  of  the  time  is  roughly  estimated  as  10,000  horse- 
poww. 

44.  The  El  Dorado  pr<^ect  of  Ibe  Western  States  (km  &  Eleekrio  Co.  diverts 
from  the  South  Fork  at  a  point  just  below  the  mouth  of  Silver  Fork  approxi- 
mately  8  miles  below  the  mouth  of  Strawbezry  Creek  and  at  elevation  approxi- 
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mately  3|925  fert.  Tfane  are  190  square  miles  of  tributa^  drainage  area.  The 
conduit  4ft  on  the  left  or  eoutii  bank  of  the  South  Fork.  It  is  almost  entirely 
lined  either  with  concrete  or  planks  and  has  a  present  capacity  of  120  second-feet. 
It  is  planned  to  complete  the  lining  with  concrete  and  ultimately  to  increase  the 
capacity  to  350  second-feet  by  raising  the  sides.  The  power  house  is  located  on 
the  left  bank  of  the  South  Fork,  returning  the  water  to  the  South  Fork  at  a 
point  approximately  1  mile  below  the  mouth  of  Silver  Creek.  The  tailrace  water 
elevation  is  approximately  1,887  feet  and  the  static  head  about  1,905  feet.  The 
present  installation  is  21^500  horsepoww  and  the  idtimAte  installation  planned  is 
107,500  horsepowstf.  The  eonjtTOlkd  flow  witii  ultimate  storage  tiirough  periods 
of  low  run-off  is  estimated  as  about  168  second-feet.  The  conduit  of  this  project 
is  obligated  to  supply  a  maximum  flow  of  ¥i  second-feet  and  an  annual  total  of 
15,000  acre-feet  for  the  irrigation  of  lands  on  the  ridge  between  the  South  Fork 
of  the  American  River  and  the  Cosumnes  River,  which  water  is  not  available  for 
power  use  in  this  plant.  This  leaves  a  power  flow  of  128  second-feet.  The 
power  capacity  available  90  per  cent  of  the  time  would  therefore  be  about  20^000 
horsepower. 

45.  The  intake  of  the  American  River  planti  the  lower  project  of  the  Western 
States  Gas  &  Eleetric  Go.^  is  located  on  the  South  Fork  at  elevation  1,710  feet, 
at  a  point  approximately  6  miles  bdow  the  taflraoe  of  their  upper  project.  The 
undeveloped  head  between  the  two  plants  is  therefore  about  177  feet.  This  drop 
may  be  ultimately  developed  by  a  conduit,  or  a  conduit  and  storage  dam,  picking 
up  the  unregulated  flow  from  the  American  River  as  well  as  getting  the  regulated 
flow  from  the  El  Dorado  plant.  It  is  estimated  roughly  that  the  controlled  flow 
during  periods  of  low  run-off,  taking  advantage  of  the  regulation  afforded  by  the 
ultimate  storage  reservoirs  of  the  Western  States  Gas  &  Electric  Co,,  will  be  140 
second-feet,  and  that  the  90  pet  ismt  of-the-time  capacity  will  be  approximatdy 
2,000  horsepower*  Tto  Silv^  Cre^  developments  would  by-pass  all  stored 
Silver  Creek  water  around  this  project. 

46.  The  lower  project  of  the  Western  States  Gas  &  Electric  Co.  diverts  from 
the  South  Fork  of  the  American  River  at  elevation  1,710  feet,  at  a  point  6 
miles  below  the  mouth  of  Silver  Creek  and  about  3  miles  below  the  proposed 
intake  of  the  Coloma  project  of  the  Silver  Creek  developments,  as  planned  by 
the  city  of  Sacramento.  The  tributary  drainage  area  is  494  square  miles.  The 
conduit  is  7  miles  long  and  is  reported  to  have  a  capacity  erf  140  second-^eet. 
The  Western  States  Gas  &  Electric  Co.  claims  a  perfected  watw  rig^t  of  160 
second-feet  and  a  viUki  water  filing  of  280  sMond-feet  additionaL  Itee  rigjits 
h^  been  ref$Qgiiised  by  itipidation  agreed  to  between  the  city  of  Sacramento 
aad  the  Western  States  Gas  ^  EteetirieCo.  on  December  6, 1923.  This  makes 
^•total  right  of  this  plant  430  second-feet  in  so  far  as  can  now  be  determined. 
Estimates  of  power  capacity  of  Silver  Creek  developments  have  been  based  on 
the  plan  of  releasing  natural  flow  from  Silver  Creek  below  the  Brush  Creek  power 
house  at  times  when  the  flow  of  the  South  Fork  of  the  American  River  is  less 
than  430  second-feet.  It  will  be  necessary  for  the  compmy  to  enlai^  the  eoft^ 
duit  and  installation  at  this  plant  to -  take  ^ advantage  of  a  flow  gnater  than 
150  second-feet.  This  plant  also  Meeives  a  email  supply  of  water  from  ^b 
Creek  ttaMngh  the  Smmneifiekl  ditch,  wfaidi  is  aO  mHes  long  and  has  a  capacity 
of  seoond-^set.  This  supply  is  d^vored  limmgh  the  Finnon  Reservofr, 
which  located  on  the  north  bank  of  the  South  Fork  almost  directly  above  the 
power  house.  This  reservoir  has  a  capacity  of  600  acre-feet.  Some  of  the 
Summerfield  ditch  water  is  used  for  irrigation. 

47.  This  lower  plant  of  the  Western  States  Gas  &  Electric  Co.  returns  water 
to  the  American  River  at  approximate  elevation  1,096  feet.  The  static  head, 
forebay  to  tailrace,  is  £72  feet*    The  installation  in  the  power  house  is  6,500 
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hoiiepower.  Tfae  contralled  fldWyWit!bidl  rt<»iHse  planned  through  periods  of 
low  run-off, »  estimated  roughly  n  170  seetrnd^Mt  aad  the  90  per  cent  of-the- 
time  capacity  as  8,000  horsepower. 

48.  There  is  a  drop  of  295  feet  in  the  6  miles  of  the  South  Fork  of  the  Ameri- 
can River  below  the  lower  Western  States  Gas  &  Electric  Co.'s  plant  and  above 
the  backwater  of  the  Coloma  irrigation  reservoir,  the  proposed  maximum  eleva- 
tion of  which  is  900  feet.  A  project  developing  this  drop  would  have  a  flow 
partly  regulated  by  the  projects  of  the  Western  States  Gas  A  Electric  Ck>. 
above.  It  is  estimated  roughly  that  tho  r^pdated  flow  during  periods  of  low 
nm*^  would  be  180  seeoi^eet  and  thaik  the  ei^iaeity  avaifaiUe  90  per  cent  of 
the  time  would  be  4,000  horsepower. 

Tablb  No.  12. — Bunroff^  South  Fork  American  Rwer,  near  PlacervUle 


(Drainage  area,  iaSL5  mniare  milee) 


Year 

• 

Year 

Bon-oir 

November 
to  May 

June  to 
October 

November 
to  May 

June  to 
Oetoker 

190i-6  

IWHI     .  •  

Jjere-feet 
531, 480 

1»  041, 000 

1,410.720 
380,840 

1,033,740 
914, 160 

1,257,660 
292,860 
393,480 

1,016.220 

mm 

Aere-feet 
137,000 
006,000 
483,000 
128,000 
303,000 
117,000 
561,000 
172,000 
109,000 
280,000 
290^000 

1915-16  

lWO-17  

Acre-feet 
904,260 
696,000 
454,680 
639,300 
423, 120 
713, 640 
807,480 

Aa»fHi 

346,000 
129,000 
70,000 
124,000 
259,000 

1906-7    

1917-18   

1907-8  -   

1918-19  

lOOS-O  ^ 

iw-m  

1919-20  

ime-ii  — — 

1921-22   

1911- 12  

1912-  13  ^^^^  

1913^14  ........^  

Mean  —  

13, 652,060 

4,416^000 

miru  

758,000 

260,000 

Mean  amiiial  nm-ofly  1,018,000  aeve^tet. 


49.  The  Coloma  irrigation  reservoir  (not  to  be  confused  with  the  Ckdonui 
project  of  the  Silver  Creek  developments,  so  named  by  the  city  of  Sacramento) 
would  be  impounded  by  a  300-foot  dam  on  the  South  Fork  of  the  American 
River  5  miles  below  the  town  of  Coloma.  •  No  accurate  surveys  of  the  site  are 
available.  The  storage  capacity  estimated  from  United  States  Geological  Sur« 
▼ey  topogcaphieal  sheet  is  from  800,000  to  500,000  acre-feet.  This  rcMrvdr 
eould  be  used  to  lexegulate  the  flow  of  the  South  Fork  for  the  beneflt  of  ixtig»Mxm. 
The  averageannnai  raxk^  of  the  South  Fixtk  at  tbe  (%ili  Bwgaiq^ng  station  is 
1,018,000  acre^feet  (see  TaMe  No.  12),  of  which  758,000  a^^feet  comes  during 
the  seven  months  from  November  to  May,  inclusive.  The  total  flow  during 
these  seven  months  was  less  than  500,000  acre-feet  for  five  seasons  in  the  18 
years  of  record.  The  flow  for  these  five  seasons  was  380,000,  292,000,  393,000, 
454,000,  and  423,000  acre-feet.  It  is  therefore  evident  that  this  reservoir  has 
only  a  dightly  greater  capacity  than  can  be  filled  each  year.  The  diversion  of 
80.7  s<;puure  ooilea  of  the  upper  Rubiccm  drainage  to  Silver  Creek  projects  would 
supply  annuaEy  an  additioaal  102,000  aero^tj  df  wbMx  68,000  a(»o-feet  would  be 
during  ^e  seven  months,  Movembtt  to  May,  ineluisive,^  Tb»  G^omi^  Iteservoir 
project  U  covered  by  a  pwmit  from  liie  Federal  Power  Commisdon  undor  project 
No.  307.^  In  a  report  to  the  commission,  by  Engineer  R.  R.  Randell  under  date 
of  August  31,  1922,  the  power  capacity  available  90  per  cent  of  the  time  was 
estimated  as  16,000  horsepower  and  the  average  head  as  230  feet. 


>Tl|i8  permit  expired  May  8, 1924.— Editok. 
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60.  Following  is  a  summary  of  the  power  capacity  available  90  per  cent  of  the 
time  of  projects  constructed  and  proposed,  developing  the  power  possibilities  of 
tb^  Sputh  Fork  of  the  American  River: 


Drop 

Flow 

Ci^aeity 

1.  Scath  9oik  frcm  Strawberry  Greek  to  SUver  Fork  •.^.^.*.„^... 

Feet 
1,500 
1,500 
1,905 

177 
572 

295 
230 

Sec.'/t. 
M 
86 
128 

140 
170 

180 

Horse* 
power 
4,000 
10^000 

sotooo 

2,000 

4,000 
16^000 

4.  Sonth  Fork  between  power  boose  £1  D<»ado  project  and  intake 
0.  South  Fork  between  Am^can  River  power  house  and  Coumia  Irriga- 

7.  Ck)loma  irrigation  reservoir  proJect>«.,«»«,.,..,M-H^>— ,  , 

VMttL   ^^w..^^  .......  ..^...^  

SI^SOS 

AMBBICAK  BlVan  DBVBIiOFMBNTB  BBLOW  BBANORBS 


51.  The  elevation  of  the  American  River  at  the  mouth  of  the  South  Fork  is 
approximately  210  feet.  The  high-water  elevation  at  Sacramentp  is  approxi- 
mately 20  feet.  The  fall  in  this  20  miles  of  stream  is  thertf ore  about  181  feet. 
The  only  possible  power  development  in  thb  stretch  of  the  river  is  the  Folsom 
plant  of  the  Pacific  Gas  &  Electric  Co.  This  project  is  located  on  the  stream 
approximately  2  miles  below  the  mouth  of  the  South  Fork.  The  elevation  of 
the  crest  of  the  dam  is  210  feet.  The  elevation  of  the  river  below  the  plant  is 
120  feet.  The  dam  and  part  of  the  conduit  are  on  a  narrow  strip  of  land  be- 
tween the  grounds  of  the  State  penitentiary  at  Folsom  and  the  American  Riven 
The  State  utilizes  a  drop  of  7.33  feet  in  the  canal  for  developing  mechanical  power 
in  the  prison.  The  plant  of  the  Pacific  Gas  &  Electric  Co.  develops  a  drop  of 
55  feet  heUow  this,  with  an  installation  of  4,000  horsepower.  The  rmainder  of 
the  drop  to  devation  120  feet  was  f omierly  utilized  by  a  second  plant  of  the 
power  company,  but  it  b  now  obsolete  and  not  in  operation.  The  conduit  capac- 
ity is  1,200  second-feet  and  the  power  company  claims  a  jight  to  the  natural  flow 
up  to  this  amount. 

52.  The  Folsom  Dam  is  well  located  for  diverting  the  American  River  into 
irrigation  conduits  which  would  have  a  sufficient  elevation  to  supply  lands  by  grav- 
ity between  the  foothills  and  the  Sacramento  River.  If  the  Folsom  Dam  were 
raised  40  feet  to  crest  elevation  of  250  feet,  which  seems  entirely  feasible,  and  irri- 
gation conduits  were  to  take  off  at  devation  220  feet,  there  would  be  available  a 
SO^oot  drawdown  irirhioh,  it  is  roughly  eetinaated,  would  nudce  available  about 
20,000  acre-feet  of  storage.  A  dam  of  this  height  would  back  the  water  up  the 
stream  approximately  5  miles. 

53.  It  is  estimated  that  conduits  diverting  at  this  point  would  ultimately  have 
a  safe  irrigation  supply,  when  all  known  feasible  irrigation  reservoirs  on  the  Ameri- 
can River  are  developed,  for  about  400,000  acres,  which  is  based  on  the  following 

data  and  on  allowing  a  gross  supply  of  2«5  acre-feet  per  acre: 

\  Acre-feel 
Supply  from  South  Fork  of  the  American  River  during  irrigation  sea- 
son, with  storage  of  300,000  acre-feet  in  Coloma  irzuation  reservcdr; 

includes  all  water  from  South  Fork  except  Silver  Cmek    800,000 

Regulated  flow  from  Silver  Creek  developments  without  diversion 
from  Rubicon,  268  second-feet,  eqiuvalent  d^^rag  ^  months' irri- 
gation season  to  .  ^.  96,000 

(No  deduction  made  for  domestic  supply.) 
Regulated  flow  from  Rubicon  developments,  365  second-feet,  equiv- 
alent during  six  months'  irrigation  season  to   131, 000 

^ee  Table  No.  8,  column  33.) 
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Regulated  flow  from  Middle  Fork  power  developments,  including  di- 
version from  the  North  Fork  and  regulation,  247  second-feet,  equiv-  ' 

alent  during  six  months'  irrigation  season  to  .i.^..^.   «q  nnn 

<See  Table  No.  6,  project  No.  2.)  '  ^ 

Supply  from  North  and  Middle  Forks  of  American  River  stored  in 

Sossible  irrigation  reservoir  of  400^000  aere-feet  capacity  on  lower 
[orth  and  Middle  Forks..^  400, 000 

Total  ....^^  1,016,000 

In  makiiv  the  above  estimate  it  was  not  pcaflMde  16  ^Km^dw  watw  idready 
used  for  lirigfttion.  The  above  is  probably  a  itmgh  i^proximation  of  the  total 
a«a  that  can  be  irrigated  by  the  stream  from  the  Folsom  diversion. 

54.  It  is  believed  that  the  diversion  of  Rubicon  water  to  French  Meadows  on 
Middle  Fork  can  be  dropped  from  further  consideration  because  it  means  a  total 
development  on  Middle  Fork  and  Rubicon  combined  of  only  114,000  horsepower, 
whereas  they  will  develop  45,000  and  99,000  eaoh,  respectively,  with  no  diversions 
from  or  to  either  shed. 

55.  The  diversion  of  the  upper  North  Fork  to  French  Meadows  is  believed  to 
be  a  better  plan  than  diverting  Middle  Fork  below  French  Meadows  to  North 
Fork  because  the  Middle  Fork  No.  3  project,  with  intake  below  the  Rubicon  will 
be  benefited  by  storage  from  Rubicon.  This  will  make  the  development  of  the 
entire  drop  from  French  Meadows  to  the  intake  of  North  Fork  ditch  below 
mouth  of  Middle  Fork  much  more  feasible  than  would  be  the  case  if  the  French 
Meadows  storage  were  diverted  to  North  Fork  and  t]ie  power  projects  all  located 
along  the  North  Fork  and  getting  no  benefit  from  Rubicon  storage. 

56.  It  was  shown  under  the  description  of  Middle  Fork  developments  that 
there  would  be  a  gain  in  power  caused  by  diverting  the  upper  North  Fork  to  the 
French  Meadows  Reservoir  over  developing  projects  on  the  North  Fork  without 
division  on  account  ot  the  regulation  afforded  by  the  Frrnieh  Meadows  R^e^oir. 

57.  There  remain,  therefore,  only  two  alternatives  for  further  consideration,  in 
both  of  which  the  upper  North  Fork  would  be  diverted  to  French  Meadows. 

(1)  Diversion  of  upper  Rubicon  to  Silver  Creek  developments  with  SUver 
Creek  developments  supplying  irrigation  demand  of  Georgetown  Ridge. 

(2)  N  o  diversion  from  upper  Rubicon  with  Rubicon  developments  supplying 
irrigation  requirements  of  Georgetown  Ridge. 

In  the  following  tabulations  no  credit  is  given  for  irrigation  ^ntter: 

Alternative  No.  1. — Witkout  irrigation  credit 


Project 

_      -iT:  ■■  T           ...     -  .n't  .  vm   

90  per 
cent  time 
power 

Installed 

Estimated 
oost 

Cost  per 
horse- 
pOMT 

t  .                                                                                      ,  , 

Middle  Fork  developments-«„.— .......... 

power 
80,000 
37,000 

120,000 

Hme- 

power 
162,000 
80,000 
239,000 

$20,120,000 
7, 960, 000 

29,  599,  000 

$252 
215 
SIT 

flilTOCkMlLdevikviiDiiitB — .  —   

Addition  to  Silver  Creek  power  on  account  of  Rubicon  devel- 
opment No.  1,  and  of  project  developing  drop  between 
Gerle  Meadows  Reservoir  and  intake  of  Tells  Creek  tun- 
nel, and  project  developing  drop  between  outlet  Tells  Creek 
tunnel  and  Union  Reservoir  (not  included  in  application 
of  city  of  Saciamalo  iHit  altmiitiliy  linsible  oate  above 

237,000 

16,000 

48lt000 

^2,000 

57,679,000 
2,500,000 

MS 

UltinMiteoiWMiily.,    ..p 

ftia^ooo 

9M 

t 


TjaBS  ow  Tm  AMmmtkV  mm^  cauf.  43 


AUmuOive  No.  S.—WUhovt  irrigaHon  credit 


Project 

00  per 
cent  time 
power 

nutalled 

Esti- 
mated 
edet 

Cost  per 
bone- 
power 

Rubicon  developments    

Silver  Creek  developments  

Mtfrse- 

86,000 
W,000 
78^000 

Horse- 
pm$r 
174,000 
212,000 

15a  000 

$21,250,000 
20,  509,000 
19.250,000 

$247 
207 
244 

Mb  080 

544^000 

61,000,000 

331 

58.  In  order  to  put  the  projects  on  a  more  comparable  basis,  a  credit  has  been 
given  in  the  two  following  tabulations  for  water  made  available  in  American 
River  either  at  Folsom  Dam,  Coloma  tailrace,  or  in  Loon  Lake  Reservoir  at  the 
rate  of  $20  for  a  supply  sufficient  to  irrigate  one  acre  whether  water  would  be 
used  for  irrigation  or  domestic  supply. 

AUemcUive  No.  !• — WithirrigcUion  credit  ' 


Project 

4. 

90  per 
cent  time 
pdwer 

Estimated 
coat 

Water  supply  for— 

irrigation 
credit 

Remaining 
cost  charged 
against 
power 

Cost 
per 
horse- 
power 

Sacra- 
mento 
Valley 

Gcorge- 
to^^ 
Ridge 

Middle  Fork  developments  

Rubicon  developments  

Silver    Creek  developments 
including  3  additional  plants 
not  included  in  application  of 

Total  

Horse- 
power 
80,000 
87,000 

136,000 

$20,120,000 
7.96(1^000 

32,099,000 

Acres 
136,000 
>26»000 

162,000 

■  Acres 
0 
0 

25,000 

$720,000 
520^000 

1,740,000 

$10,400,000 
7,446^000 

30,359,000 

$24a 

201 

223 

mooo 

6q,17S^O0O 

124,000 

25»000 

^_  _ 

S7,10fl^000 

S90 

2  Irrigatioa  computed  oa  basis  of  c  ontrolled  flow  from  power  plants  witbcmt  further  legolation. 

Alternative  No.  2. — With  irrigation  credit 

Project 

90  per 
cent 
time 

power 

Estimated 

Water  aupptffoi^ 

Irrigation 
eiedit 

Remaining 
cost  charged 
against 
power 

Cost 
per 
horse- 
power 

Sacra- 
mento 
VaUey 

George- 
town 
Ridge 

Middle  Fork  developments 

Eubioon  developments..  

raver  Credtdovai^pmeiits  

Total  

Hcfrse- 

power 
86, 000 
99,000 
70,000 

$21,250, 000 
20,509,000 
10^250^000 

Acres 
>  36, 000 
152,000 
138,000 

A€r€9 

0 

25,000 
0 

$720, 000 
1, 540,000 
760^000 

$20, 530. 000 
18, 969,  000 
18,400^000 

$239 
192 
234 

264,000 

61,009,000 

126,000 

25,000 

3,020, 000 

57,989,000 

220 

ilrrigatiOD  computed  on  basia  of  controlled  flow  from  power  plants  without  further  rqiolatioii. 


Alternative  No.  2  devdops  11,000  more  horsepowwand  the  estimated  cost  pw 
horsepower  is  $6  less.  The  total  area  that  could  be  irrigated  is  about  the  same 
for  both  alternatives.  This  difference  of  11,000  horsepower  might  be  slightly 
reduced  if  the  Rubicon  water  diverted  to  Silver  Creek  were  dropped  through 
a  power  plant  at  Coloma  irrigation  reservoir  dam,  although  this  is  not  planned 
by  the  city  of  Sacramento,  The  diverted  Rubicon  water  would  develop  about 
3,000  horsepower  at  this  site.   Tliis  gain  would  be  partly  offset  by  a  ^ain  to 


attemative  No.  2  if  tiw  Middle  iFferic  No.  3  project  were  developed  by  the  two 
high  dams  described  instead  of  by  a  long  conduit.  The  same  Rubicon  water 
through  the  additional  .head  of  85  feet  thus  gained  would  develop  1,000  horsepower 
reducing  the  correction  to  2,000  horsepower  and  reducing  the  difference  between 
alternatives  Nos.  1  and  2  from  11,000  to  9,000  horsepower. 

59.  A  comparison  of  the  Silver  Creek  developments  alone  under  the  two 
alternatives  follows: 


1 

90 
cent 
tfane 

Estimated 
cost 

Cost 

per 
horse- 
power 

Water  supply 
for— 

Irrigation 
credit 

Remaining 
cost  charged 
against 
power 

Cost 

horse- 
power 

Sacra- 
mento 
Valley 

George- 
town 
Hidge 

Alternative  No.  1  

Hme- 

power 
136,000 
79,000 

$32,  099, 000 
19, 250,000 

$236 
244 

Acres 

62,000 
38,  000 

Acres 

25,000 
0 

$1,740,000 
760^000 

$30, 359, 000 
18,490^000 

$223 

m 

▲Itamalive  No.  2  

60.  The  second  alternative  will  have  the  advantage  of  smaller  investment. 
It  will  furnish  all  water  needed  for  present  municipal  purposes  and  an  irrigation 
district  of  30,000  acres  without  regulation  other  than  for  power  or  for  municipal 
supply  and  power  for  a  cit:^of  800,000  population  at  the  present  rate  of  per  capita 
consumption.  The  first  alternative  will  supply  power  at  a  slightly  less  unit  cost 
when  all  potential  power  in  the  plan  is  developed  and  irrigation  water  for  a 
utility  district  of  24,000  more  acres  than  the  second  alternative.  However,  the 
Rubicon  water  could  be  obtained  ultimately,  if  not  diverted  to  Silver  Creek,  by 
projects  diverting  at  Folsom  Dam.  * 

61.  The  total  90  per  cent-of-time  capacity  of  power  projects  in  the  Am^can 
River  Basin,  development  of  which  will  be  economically  feasible  and  not  incom- 
patible with  the  most  logical  irrigation  development  is  summarized  as  follows: 


Stream 

Horsepower 

North  and  Middle  Forks  

86,000 
99,000 

7i),000 
64,000 
0 

Rubicon  — ....  *  .  

Silver  Creek....  ...... 

B«low  branches.  

Total   

328,000 

62.  Future  power  developments  in  the  American  River  Basin  and  the  possible 
storage  resenrohr  sites  on  the  lower  reaches  of  the  forks  of  the  American  River 
may  ultimately  furnish  water  during  the  irrigation  season  sufficient  to  irrigate 
an  area  approximately  as  great  as  400,000  acres  in  the  Sacramento  Valley^ 
provided  power  development  is  properly  guided. 


.., ..I"  ".-J  I/'.'  '     APPBNBiiK  ill 

Paht  1 

IRRIGABLE  LANDS  UPON  THE  AMERICAN  RIVER  DRAINAGE  AREA 

By  Paul  Bailst,  Deputy  Chief,  Division  of  Bngineen^  and  Irrigation^  Depart^ 

of  PtMic  Works,  State  of  California 

1.  The  Ameriean  RiYer  in  draining  a  part  of  the  broad  western  slope  of  the 
Sierra  Neva^  cuts  three  deep  canyoim  in  its  westmurd  eourse.  Separated  by 
these  deep-cut,  preciintous  canyons  and  tfa^  tributary  gulches  are  many  areas 

on  the  tops  of  the  ridges  having  undulating  and  gentle  slopes  with  favorable  soil 
depths  for  agricultural  purposes.  The  soils  are  primarily  of  weathered  rock  in 
place  and  there  are  frequent  outcrops  of  the  more  resistant  rocks.  For  the  most 
part  these  are  small  or  shattered  or  so  separated  as  to  little  hinder  agricultural 
operations,  especially  orchard  plantings. 

2.  Except  for  being  somewhat  higher  in  elevation,  these  lands  are  situated  sim- 
Ufuiy  to  the  well-known  fruit-growing  region  about  Newcastle  and  Auburn,  which 
occupies  the  territory  between  the  North  Fork  oi  the  American  Biver  and  the 
next  most  northerly  stream,  the  Bear  BAresr.  Benuse  d  the  transcontinental 
railroad  passing  through  the  Newcastle*Aubum  tmitory,  the  development  of 
these  lands  has  preceded  most  of  the  foothill  region  in  California.  There  are 
now  some  26,000  acres  under  cultivation  in  the  Newcastle-Auburn  territory,  and 
these  lands  are  known  as  one  of  California  s  foremost  fruit-producing  regions. 
They  are  practically  all  irrigated. 

3.  The  deep-cut  canyons  of  the  three  forks  of  the  American  River  and  the 
absence  of  a  transcontinental  redboad  have  isolated  the  potential  agricultural 
maw  of  the  Siinrra  f ootlvBls  oa  the  A^iorioaa  Rivw  draiai^  Nevratteles^  there 
are  about  3,000  acres,  mostly  in  fruit,  irrigated  at  the  presmt  tiiro  from  the 
ditches  erf  the  Truckee  River  Power  Co.  The  improvement  of  hi^ways  and 
motor-truck  transportation  is  breaking  the  barrier  of  isolation  that  has  formerly 
gripped  these  lands,  and  each  year  is  now  seeing  a  substantial  increase  in  the 
occupied  area. 

4.  For  the  most  part,  the  agricultural  areas  have  a  covering  of  brush  or  small 
timber  that  costs  from  $25  to  $75  per  acre  to  clear  by  contract,  but  which  is 
nowhere  so  heavy  that  it  can  not  be  handled  by  small  operations.  This  circum- 
stance, together  with  ttie  rough  surface  naturally  dividii^  ^  pareds  into  liimted 
amas,  makes  a  locality  favorable  f<»r  the  small  Hirm&t. 

5.  These  potential  agricultural  lands  on  the  American  River  drainage  area 
have  been  classed  in  the  agricultural  survey  of  California  as  part  of  the  rolling 
plains  and  foothills  of  the  Coast  Range  and  the  Sierra  Nevada  that  circle  the 
flat  floor  of  the  Sacramento  Valley.  Without  continuity,  the  agricultural  lands 
of  the  rolling  plains  and  foothills  consist,  for  the  most  part,  of  detached  areas  of 
low  roUii^  hills  or  small  valleys,  or  in  the  higher  altitudes,  of  the  flatter  portions 
^  ridges  separated  by  the  de^  eaiqroiis  U  the  majw  stream  systems. 

6.  The  variation  in  altitiide  is  ffpcttt,  raoglng  ftim  100  feet  at  the  edge  of  the 
valli^  floor  to  2,800  or  3,000  feet  cm  the  mountain  irides,  with  small  isolated  areas 
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as  high  as  4,000  feet.  In  general  the  climatic  oonditiona  bdow  the  1,500-foot 
level  do  not  vary  greatly  from  the  vaUey  floor.  The  aiimmera  are  long  and  dry. 
MoBt  €i  the  precipitation  oecors  betvera  November  and  April.  Its  annual 
amount  increases  with  the  altitude  and  ranges  from  20  to  45  inches,  averaging 
32  inches.  There  are  warm  belts  lying  along  the  foothills  where  the  winter  tem- 
peratures are  notably  higher  than  the  average  of  the  valley  floor,  but  low  tempera- 
tures are  experienced  in  the  higher  altitudes.  The  growing  season  of  the  section 
as  a  whole  is  shorter  than  for  the  valley  floor. 

7.  The  variations  in  elevation,  rainfall,  and  temperature  make  a  wide  range  of 
crops  possible.  Citrus  fruits  are  successfully  grown  throughout  the  thermal 
belt  which  varies  in  altitude  but  is  always  brtow  the  1,000-foot  contour.  Apples, 
pears,  and  plums  are  extensively  grown  in  the  higher  elevations,  and  peaches, 
cherries,  prunes,  vines,  olives,  and  a  great  variety  of  fruits  are  grown  on  all  but 
the  h^est  elevations.  Alfalfa  thrives  on  lands  of  suitable  surface  conformation 
and  texture.  The  hill  lands,  however,  are  particularly  suited  for  fruit  growing, 
and  this  will  undoubtedly  dominate  future  agricultural  development. 

8.  Although  some  success  has  been  attained  in  growing  fruits  without  irriga- 
tion on  the  lands  with  heavier  rainfall,  the  production  is  so  increased  by  the 
application  of  water  and  the  failures  in  seasons  of  little  rain  are  so  diminished 
that  commercial  fruit  production  requires  irrigation  water. 

9.  The  agricultural  lands  of  these  foothill  regions  that  partieuhudy  concern  tihe 
proposals  before-  the  Federal  Power  Ccnnmission  are  those  lying  betweea  the 
South  and  Middle  Forks  of  the  American  River.  There  is  an  area  of  several 
thousand  a^es  of  agricultural  land  between  the  Middle  and  North  Forks;  how- 
ever, their  very  great  isolation,  small  total  area,  higher  altitude,  and  undeveloped 
water  supply  make  it  improbable  that  farming  operations  will  start  there  for  a 
great  many  years  to  come,  if  ever.  Likewise,  the  agri(3ultural  areas  on  the  ridges 
north  of  the  North  Fork  and  south  of  the  South  Fork  are  of  no  concern  in  this 
report  because  their  water  supplies  are  already  largely  developed  and  Me  inde- 
pendent id  the  present  iweposala  brfore  the  commissicsi;  but  the  60,000  aeres  of 
potential  agricultural  lands  between  the  South  and  Middle  Forks  have  their  only 
eeonomic  soioree  of  water  supply  in  the  headwaters  of  the  Rubicon  branch  of  the 
Middle  Fork.  Proposals  by  both  the  city  of  Sacramento  and  the  American  River 
Water  &  Power  Co,  are  before  the  commission  to  divert  these  waters  for  other 
purposes. 

10.  The  agricultural  lands  upon  the  top  of  the  ridge  between  the  South  and 
Middle  Forks,  commonly  known  as  the  Georgetown  Ilidge>  fure  from  one  to  two 
thousand  feet  higher  than  the  bottoms  of  the  deep  canyons  in  the  adjacent 
streams.  Irrigation  water,  therefore,  has  to  be  brought  in  along  the  top  of  the 
ridge  from  high^  river  elevations  to  the  eaist.  The  top<^phy  of  the  ridge  is 
such  that  favorable  contours  for  conduit  construction  exist  only  along  the  north- 
erly side.  This  makes  the  Rubicon  and  its  branches  the  natural  source  of  water 
supply  for  the  Georgetown  Ridge.  The  first  branch  encountered  at  the  neces- 
sary diversion  elevation  is  Pilot  Creek,  and  beyond  this  the  Little  South  Fork  of 
the  Rubicon  and  then  Gerle  Creek  and  the  main  stream  of  the  Rubicon. 

11.  A  ditch  was  constructed  in  the  early  mining  days  along  this  route  with 
most  of  these  streams  as  a  source  of  supply.  It  is  now  operated  by  the  Truekee 
River  Power  Co.  and  extends  into  all  tiie  main  sedions  of  the  agricultural  areas 
on  the  ridge,  A  storage  reservoir  of  BfiOO  mm4mt  eapadty  has  been  constructed 
at  Loon  Lake,  devation  6,500,  to  supplement  the  low-^ater  stream  flow  ^th 
water  from  storage.  This  watw  is  carried  partly  by  ditch  into  the  headwaters 
of  Pilot  Creek.  It  is  diverted  from  Pilot  Creek  for  irrigation  at  about  elevation 
3,700,  There  is  physical  opportunity  to  pass  this  water  through  power  drops 
before  it  is  div.erted  for  irrigation  at  elevation  3,700,  but  such  an  operation  would 
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be  eeonmnioally  feaedble  for  approzimatdy  the  fti^  drop  mdy  hi  dombifialton  with 

a  power  project  on  tfce  Rtrtiioon. 

12.  An  examination  of  the  soils  and  agricultural  possibiiites  of  the  Cteorgetown 
Ridge  was  made  for  the  information  of  the  Federal  Power  Commission  through 
cooperation  with  the  University  of  California.  The  joint  report  of  Charles  F. 
Shaw,  professor  of  soil  technology,  and  Prof.  W.  L.  Howard,  chief  of  the  division 
of  pomology^  is  attached  hereto.    It  concludes  as  follows: 

Considering  the  soils  of  this  r^on  as  a  whole,  they  appear  to  be  of  reasonaldy 
good  quality,  fair  depth,  and  to  be  fairly  well  suited  to  the  production  of  crops, 
particularly  to  pears  and  perhaps  other  deciduous  fruits.  Their  development 
appears  to  have  been  retarded  by  the  difficulties  of  transportation  and  by  the 
mining  interests  of  the  people  of  this  region.  They  are  well  suited  to  agricultural 
iise.  and  should  in  the  future  develop  into  an  important  fruit-producing  region. 

13.  From  data  collected  during  the  water  resources  investigation  of  1923/  it 
is  estimated  that  of  the  50,000  acres  of  agricultural  lands  on  the  Georgetown 
Ridge  not  mote  than  25,000  acres  will  require  irrigation  water  because  of  the  con- 
siderable waste  land  due  to  the  broken  topography.  Tlie  watw  needs  will  aver- 
age about  1,5  acre-feet  per  acre  on  the  land,  or  about  2  acie-feet  per  acre 
measured  at  the  point  of  diversion.  The  ultimate  required  supply  will  therefore 
approximate  50,000  acre-feet  annually.  The  proportion  of  this  diverted  during 
the  midsummer  months  will  be  greater  in  this  territory  than  in  most  irrigated 
sections  because  of  the  probable  predominance  of  fruits  that  mature  later  in  the 
season  than  general  farm  crops.  Also,  the  greater  winter  and  spring  rainfall  in 
the  higher  altitudes  tends  to  defer  the  principal  use  of  water  until  later  in  the 
season.  For  these  reasons  it  is  estimated  that  50  per  cent  of  the  ultimate  sea- 
sonal use  will  be  diverted  during  the  months  of  July  and  August.  This  will 
require  a  maximum  diversion  rate  of  208  second-feet,  A  small  amount  of  water 
will  undoubtedly  be  required  for  domestic  purposes  during  the  winter  months,  as 
the  ditch  at  present  and  for  some  time  into  the  future  will  probably  afford  the 
cheapest  and  best  domestic  supply  to  the  towns  and  villages  along  the  ridge. 
The  percentage  of  the  ultii^ate  annual  upe  that  will  be  diverted  in  each  month 
is  est'imate^,^  ,foUows: 

Per  cent  of 
unnual  use 


January   0.  6 

February   .  6 

March   1 

April--,    1 

May—  -  10 

June  ^  -  — -  — . — ^ —  17 

July-     ..v^   25 

August  .  :  — .  ,  25 

September.  1   15 

October    4 

November  . — ^- —  ,  — -     •  S 

December   .6 


14J  In  diverting  water  at  elevation  3^700  to  irrigate  the  Georgetown  Ridge 
there  is  a  lo^  of  possible  pow^  development  with  this  water  between  elevation 
3,700  and  the  valley  floor.  However,  the  Sacramento  Valley  proper  does  not 
need  this  water  for  its  complete  irrigation,^  nor  will  its  diversion  make  power  pro- 
jects on  the  Middle  Fork  below  elevation  3,700  unduly  expensive.  It  is  believed 
that  the  power  that  might  be  developed  by  dropping  this  water  3,500  feet  to  the 
Sacramento  Valley  floor  instead  of  diverting  it  for  irrigation  at  elevation  3,700, 

>  Bulletin  No.  6, "  Irrigation  Requirements  of  California  Lands*"  Division  of  Engineering  and  Irrigation, 
State  Department  of  Public  Works. 

tSee  Bulletin  No.  4,  ''  Water  Bespurces  oC  GaUforala,  "  Dtvldoa  of  Engineering  and  Irrigation,  Sti^ 
DepvtaMil  of  Pdiilte  Woiis. 
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iHltOMlter  la  vlM^  ipdttstiy,  orpub%CQnveQience  the  po^^^  may  be  used,  can 
never  approach  in  valae  to  the  State  that  of  the  26,000  acres  of  potential  fruit 
lands  on  the  Georgetown  Ridge. 

15.  It  is  therefore  recommended  to  the  California  Power  Board,  in  order  to 
promote  the  greatest  use  of  the  water  resources  of  the  State,  that  the  foregoiiog 
amounts  of  water  be  reserved  on  the  Rubicon  for  the  irrigation  of  the  Georgetown. 
Riage  and  that,  so  far  as  may  become  possible,  these  wateiff  ^  dev^qped  for 
irrigation  in  .combination  with  a  power  project  on  the  Rubicon. 


Pabt  2 

EXAMINATION  OF  THE  SOILS  AND  AGRICULTURAL  FOSSIBILITIES 

OP  A  PORHON  OF  laL  DORADO  COUNTY 

By  Chajilbs  F.  Shaw,  Professor  of  Soil  Technology,  and  W.  L.  Howabd,  Chi^ 

oS  ti^e  Dinsion  of  Pomology,  UniversUyof  California 

16.  The  portion  of  Eldorado  County  covered  in  this  examination  lies  between 
the  South  and  the  Middle  Forks  of  the  American  River  and  extends  from  George- 
town and  Kelsey  on  the  east  to  Cool  and  Pilot  Hill  on  the  west.  This  area  lies 
east  and  southeast  of  Auburn  and  north  and  northwest  of  Placer ville,  being  read- 
ily accessible  from  each  <rf  these  towns.  In  elevation  it  ranges  from  about  1 ,200 
feet  in  the  vicinity  of  Pflot  Hill  to  about  2,500  feet  along  the  upper  or  eastern 
border.  The  region  is  marked  by  numerous  steep-sided  valleys,  some  approaching 
canyons  in  character,  and  by  irregular  ridges  frequently  with  steep  and  abrupt 
slopes.  There  is  a  considerable  area,  however,  with  sufficiently  smooth  topography 
for  agricultural  use,  much  of  it  being  commanded  by  irrigation  canals  and  with 
slopes  of  low  enough  grade  and  sufficiently  smooth  contour  to  permit  of  ready 
irri^tion.  The  total  area  of  agricultural  land  was  not  considered  in  this  exam- 
ination, but  rather  the  character  of  the  soil  and  its  possibility  of  agricultural  use. 

17.  In  gen^  the  soils  are  medium  heavy  in  texture,  ranging  from  a  loam  to 
day  loams  and  clays.  The  larger  part  of  the  agricultural  land  appears  to  con- 
sist of  soils  of  the  Aiken  series— red  soils  formed  by  residual  weathering  of  lavas, 
tuflfs,  and  breccias.  The  soils  are  quite  irregular  in  depth,  with  many  shallow 
spots  and  patches  of  rock  outcrop.  In  general  the  depth  is  sufficient  to  give  good 
opportunity  for  plant  growth,  and  the  proportion  of  shaUow  soil  in  most  locations 
is  not  so  high  as  to  constitute  a  very  serious  factor  when  considered  from  the 
standpoint  of  tillage. operations  and  the  establishment  of  a  uniform  stand  of  crop 
over  the  ^elds.  These  soils  can  be  compared  to  the  red  soils  from  lava  rocks 
found  on  the  ridges  to  the  north  and  the  northeast  of  Auburn  in  Placer  County, 
in  the  eastern  part  of  Nevada  County,  particularly  between  Chicago  Park  and 
Grass  Valley,  and  in  the  foothill  regions  of  Butte  County  in  the  vicinity  of 
Wyandotte  and  Paradise.  In  these  places  they  have  given  good  results  with 
deciduous  fruits,  and  the  evidence  of  the  several  pear  orchards  noted  during 
this  examination  indicates  that  they  would  here  produce  deciduous  fruits  suited 
to  the  local  climatic  conditions. 

18.  There  is  a  considerable  area  of  soil  derived  from  the  slates  and  shales. 
These  soils  generally  appear  to  be  rather  shallower  than  the  soils  of  the  Aiken 
series,  but  the  underlying  rock  is  usually  considerably  broken  and  shattered, 
affording  a  possible  opportunity  for  penetration  of  roots  deeper  than  the  true 
soil.  The  soils  from  the  slates  and  shales  will  probably  correlate  with  soils  of 
the  Sites  and  Mariposa  series.  These  have  not  been  extensively  mapped  eke- 
where  in  the  State  and  it  is  impossible  to  make  a  direct  comparison  of  their 
value.  It  is  quite  probable  that  lettaraa  will  be  aomevhat  less  than  those  from 
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the  soils  of  the  Aiken  series  and  that  the  drainage  conditions  wOl  be  more  diflS- 
cult,  particularly  on  the  smoother  slopes.  They  should  make  fairly  good  agri- 
cultural soils,  and  where  of  sufficient  depth,  with  good  drainage,  may  easily  be 
made  to  produce  as  well  as  the  soils  of  the  Aiken  series. 

19.  A  lelatively  small  area  of  soils  derived  from  granitic  rocks  was  observed. 
These  appear  to  belong  in  the  Sierra  and  HoUaad  series,  the  former  being  red 
and  the  lattw  brown  in  color.  Here^  agiUn,  there  appears  to  be  a  considwaUe  vari- 
ation in  the  di)|>lh  of  the  soil  spots  where  tiiesoibwiere  ^eiir  ShaUow 
or  where  rock  outcrops  occurred.  The  soils  of  the  Sierra  and  Holland  series  are 
among  the  best  of  the  residual  soils  in  the  State,  giving  good  results  with  the 
various  fruit  crops  that  are  suited  to  the  climate  in  which  they  occur.  In  this  case 
they  can  be  directly  compared  with  the  soils  at  similar  elevations  in  the  Auburn- 
Newcastle  district.  They  should  prove  well  suited  to  the  production  of  fruits, 
vegetables,  and  field  crops. 

aO.  Considering  the  soils  of  Uus  region  as  a  whole,  they  appear  to  be  of  rea- 
Btmablj  good  quality,  £Bir  dqptii,  and  to  be  fatriy  w<^  suited  to  the  production  of 
mops,  particularly  to  pean  and  pwhaps  other  deciduous  fruits.  Tlieir  dey^op^ 
ment  appears  to  have  been  retarded  by  the  dUlculties  of  tranq[>ortation  and  by 
the  mining  interests  of  the  people  of  this  region.  They  are  well  suited  to  agri- 
cultural use  and  should  in  the  future  develop  into  an  important  fruit-producing 
region* 
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INDUSTRIAL  US£S»  NAVIGATION  ANO.FLOOO  CONinOI» 

By  U.     Grant,  3d,  Major,  Corps  of  Engimer9,  Unii$d  SM$B  Armih  C^r«a% 

Caltfomia  D6bri$  Cammiman 

INDUSTIUAjL  US£S — HYDBAnUC  MINING 

1.  In  the  history  of  California  the  American  River  bears  the  proud  distinction 
of  having  had  the  first  discovery  of  gold  made  on  its  banks  at  Marshall's  mill, 
near  the  present  Coloma,  on  January  24,  1848.  During  the  years  1866  to  1880, 
when  hydraulic  mining  was  at  its  height,  the  American  River  Basin  was  the  scene 
of  very  extensive  operations.  In  the  latest  survey  (Ghrove  Karl  CHlberi,  1900, 
see  U.  S.  G.  S.  Professional  Paper  105, 1917,  p.  43)  tbetotel  amoimt  ol  material 
moved  in  this  basin  was  estimated  $M  257,000,000  eubic  yards,  being  second  on 
the  lifil  of  Galifomia  rivers  after  the  Yuba  with  684,000,000  cubic  yards,  the 
B«r  being  third  on  the  list  with  254,000,000  cubic  yards. 

2.  After  Judge  Sawyer's  decision  in  1884,  by  which  the  right  of  injured  land- 
owners downstream  to  enjoin  placer  mining  upstream  from  them  was  established, 
there  was  a  decrease  in  hydraulic  mining,  and  there  has  been  no  appreciable 
revival  since.  At  present  there  are  no  hydraulic-mining  operations  of  any  size 
in  the  American  River  Basin.  The  reasons  for  so  little  mining  by  the  hydmulie 
process  at  the  prefiieht  time  are: 

(1)  Exhaustion  of  the  most  remunerative  placer  deposits. 

(2)  The  cost  of  providing  storage  for  the  mine  tailings  liberated,  to  comply 
with  the  Federal  Galifomia  Debris  Commission  act  of  March  1,  1893, 

(3)  Difficulty  in  obtaining  the  capital  required  for  operations  on  a  scale  large 
enough  to  be  profitable. 

(4)  The  high  cost  of  labor. 

3.  The  total  value  of  gold  mining  in  this  basin  during  the  calendar  year  1922 
is  reported  by  the  United  Stat^  Geological  Survey  to  have  be^: 


?uart2  mines      $66,452 
lacer  mines   27, 088 

Dredging   1,370,672 

Drift  and  othw  opoations  ^«   50, 464 


Aggregate..   1,514,570 


4,  It  appears  that  the  contemplated  projects  in  the  American  River  Basin 
can  not  have  a  harmful  effect  upon  mining  interests  and  may  ultimately  benefit 
them.  The  storage  of  water  in  mountain  reservoirs  will  make  an  ampler  supply 
available  for  mining,  if  its  value  for  this  purpose  should  at  any  time  in  the 
future  exceed  its  value  for  power  or  irrigation.  The  construction  of  dams  in  the 
lower  reaches  of  the  rivcm  will  stop  the  flow  of  mining  debris  into  the  navigable 
channels  below  and  pmnit  mining  operations  on  a  small  scale  at  costs  for  stor- 
age mueh  lower  than  those  for  which  individual  operators  can  obtain  the  required 
storage  space  by  individual  works. 

5*  As  in  the  case  of  hydraulic  mining,  it  does  not  appear  that  the  proposed 
fMTojects  will  harmfully  affect  gold  dredging  or  quartz-mining  operations*  In 
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-fact,  these  should  ultimat^y  beneflt  ffom  ineimaed  water  supply  and  reduced 
leMl  of  eleotrid  power. 

'  6^  Thefe«|q^eafto'bem>^tfaer industrially^ 
wiM  be  .itfeeted  by  the  drnMopmefob  ofi  tiUs  rtraan      fbt  trib^tasieB  for  pomtk 

mid  irrigation.   ^      ' ' 

NAVIGATION  . 

7.  There  is  practically  no  navigation  upon  the  American  River  itself  or  on  any 
O'  its  tributaries.  However,  this  stream  emptying  into  the  Sacramento  River, 
just  above  the  city  of  Sacramento,  forms  one  of  the  major  tributaries  of  the 
latter  on  which  navigation  is  of  considerable  importance,  having  comprised 
93,903  passengers  during  the  calender  year  1922,  and  1,292,223  tons  of  freight 
valued  at  $60,614,344.  Freight  tonnage  has  been  as  high  as  1,666,025  tons  (in 
1919)  and  it  reached  a  maximum  value  of  $113,991,123  in  1918.  Passenger 
traffic  attained  a  maximum  of  212,114  passengers  in  1913.  Most  of  the  water- 
borne  conameroe  is  carried  on  the  section  of  the  Saeram^to  Riv^  between  its 
mouth  and  the  city  of  Sitcramwto-— that  is,  below  its  CMifluence  with  the  Am^ 
lean  River. 

8.  There  has  been  a  very  great  increase  in  farm-land  values  and  value  of  the 
crops  produced  in  the  Sacramento  Valley  in  the  last  15  years.  This  increase  is 
largely  attributable  to  the  change  from  dry  farming  to  irrigated  agriculture. 
The  most  economical  way  of  obtaining  water  for  irrigation  has  usually  been  by 
direct  diversion  from  the  rivers,  either  by  a  diversion  dam  or  by  pumping 
directly  out  of  the  stream,  and  delivery  of  water  by  gravity  through  suitable 
systems  of  canals.  The  extent  to  which  irrigation  by  direct  diversion  has  already 
been  carried  has  so  reduced  the  amounl^  of  water  flowing  in  the  navii^ible  sections 
of  the  Sacram^to  Biver  as  to  make  navigation  precarious  during  the  low-water 
season  and  aetualiy  to  Intwrupt  navigation  for  periods  d  several  weeks  in  years 
oi  extreme  wat^  i^ortage. 

9.  The  effect  on  navigation  of  water  shortage  in  the  Sacramento  River  due  to 
direct  diversions  for  irrigation  is  most  pronounced  in  the  months  of  July,  Au- 
gust, and  September  and  in  the  section  of  the  river  lying  between  the  city  of 
Sacramento  and  Colusa.  The  effect  of  tides  is  felt  up  to  the  city  of  Sacramento, 
and  the  shortage  of  water  below  this  city  impedes  nav%ation  only  to  a  slight 
extent  as  far  down  as  Isleton.  But  there  is  a  pronounced  tendency  for  salt 
water  to  work  its  way  up  from  San  Fianeiseo  Bay  tlucough  Suisun  Bay  in  the 
many  dia&nels  of  the  delta  region,  whm  the  flow  of  firesh  watn  by  the  city  ct 
Sacittmento  is  reduced  below  4,000  to  3,500  second-feet.  It  is  therefore  vital 
for  the  preservation  of  large  irrigation  projects  in  the  Sacramento  and  San  Joa- 
quin delta  that  the  fresh-water  flow  in  the  Sacramento  River  should  not  fall 
below  this  minimum,  the  flow  of  the  San  Joaquin  being  inadequate  to  help 
materially  in  keeping  the  salt  water  out  of  the  delta.  It  is  therefore  necessary 
to  consider  the  effect  that  any  projects  proposed  for  the  American  River 
will  have  upon  the  navigability  of  the  Samunento  and  upon  the  allied  and  eonp 
e«a!imt  interaite  oi  long-established  irripitto  Tfaeaggie- 
gate  value  of  the4«ri6altutalsprod«ets  grown  in  the  four  delta  eountie»  (Contm 
Costa,  San  Joaquin,  Solano,  and  fticramento)  reached  $100,353,000  in  1920,  but 
the  portion  grown  in  the  delta  lands  themselves,  subject  to  injury  by  the  rise  of 
salt  water  when  the  fresh  water  supply  falls  too  low,  probably  did  not  exceed 
$36,730,800. 

10.  In  general  it  may  be  said  that  the  low-water  flow  of  the  streams  will  be 
definitely  decreased  by  direct  diversion  for  irrigation,  but  that  it  will  be  increased 
by  any  project  which  stores  water  in  the  high-water  season  and  r^eases  it  for 
either  power  or  irrigati^  in  the  low^witar  season.   Tte  water  rdeased  frcm 
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storage  for  production  of  hydroelectric  power,  unless  intercepted  further  down- 
stream and  used  for  irrigation,  manifestly  is  a  direct  and  clear  gain  lor  the  total 
stream  flow  at  the  time  the  power  is  produoed.  Of  the  watw  wpgtBd  OTer  the 
land  for  irrigation  a  certain  prcqportioa  nrtimui  ^  ihm  straam  beiow  by  d&Mt 
drainage  and  a  smaller  part  by  8eq>age,  so  that  even  the  water  liehi  over  in 
storage  from  the  high-water  seascM  and  naed  for  irrigation  during  the  low-water 
season  will  in  part  return  to  the  river  after  a  short  period  of  delay  and  will 
thereby  to  some  extent  increase  the  low-water  flow  in  the  stream.  The  amount 
of  irrigation  water  which  returns  to  the  stream  in  time  to  be  of  use  during 
the  low-water  season  is  dependant  upon  so  many  changing  local  conditions  that 
it  is  not  practicable  to  determine  exactly  what  coefficient  to  use  in  figuring  the 
return  for  any  particular  project,  but  it  is  thought  that  15  per  cent  is  a  reason- 
able assumption  for  the  foothills  and  the  higher  parts  of  the  Sacramento 
VaUey. 

11.  The  relation  of  the  present  low-water  flow  in  the  various  branches  and 
tributaries  of  the  American  River,  on  which  the  projects  now  under  considera- 
tion are  to  be  built,  to  the  regulated  flow  which  it  is  expected  these  projects  will 
produce  by  storage  is  shown  in  the  following  tabulations: 

1.  American  River  Water  and  Power  Co. 


NORTH  AND  MIDDLE  FOBKS  OF  AMERICAN  RIVER 


• 

Idll         1  1912 

Btemfcs 

• 

AOgBSl 

teSbir  -^"^^ 

Sep- 
tember 

Rsgalftted  flow  from  project  

Resultant  gain  to  rim  .   

m 

33 
149 

Sec'ft  Secrft. 

m  201 

U  18 
196  183 

Sec.-fL 
178 

22 

154 

PrenchMoadowsrfts.  Prom  Table 

10,  Kramer  report  on  project  334. 
At  French  Meadows,  Kramer  re- 
port» 

TruQkee  River  Power  Co. 


RUBICON  RIVER 


1011 

('  ' ' 

1912 

Rraurka 

Angnst 

Sep- 
tember 

August 

Sep- 
tember 

408 

208 

31 

439 
141 

208 

SeC'fL 
340 

125 

19 

359 
54 

306 

SeC'ft, 
338 

208 

31 

367 
82 

285 

Sec-fU 
337 

125 

19 

356 
105 

251 

From  Table  8.  oolnnm  33,  Amwioan 

River  report. 
From  Table  8,  column  29,  American 

RiYer  report 
15  per  ceirt  of  wilinietftlwEiwtgi 

tion. 
Line  1  ploslhieS. 

Quintette  gauge  011  RoMfOII  plee 
Pilot  Cieek. 

Proposed  for  irrig^tioa..^.^^.^*. 

Betam  Um  MpMna^^^^i,t^ 

ResidtiaiiHer  ras^^  ^i.:..* 

NstaiallewwittMitpnJeet  ^  

ReeoHant  gain  to  river  
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3.  CUu  oS  Sacramento 


-  C.Ti,'!'-;    V'                        ■  ■  1 

.   ■  '  ■  .                 '  .             .    '    ' ' 

1911 

1912 

•  i  ff  •   •  •  1  •               ;    ..  ! 

JKennns 

August 

Sep- 
tember 

August 

Sep- 
tember 

Regulated  flow  from  project  

Return  Uom  irrigatioo  and  city  . 

150 

164 
100 

77 
23 

Sec-fL 
M 

150 

158 
99 

48 
51 

160 

152 
98 

68 
80 

ISO 

149 
97 

74 
9 

Fnml  Tible  10,  AmetteEoi  River 
13. 

For  popolgtiiiB  of  400^800  estimated 
for  1950  from  report  by  Albert 
Given  for  dty  of  Sacramento*  p. 
40. 

50  per  cent  from  city  use  and  18  per 

cent  tom  irdgstion. 
At  month  of  Silrer  Credt. 

SOUTH  FORK  OF  AldSRIQAN  RIVJ£R 


1911 

1912 

Remarks 

August 

Sep- 
tember 

August 

Sep- 
tember 

Regulated  flow  from  ^ot^ect  

Natural  flow  without  pn4ecC«i.M» 

Sec.-ft. 
180 

ao4 

0 

189 

70 

Sec.-fL 
180 

70 
^10 

Sec.-ft 
180 

73 
107 

American  River  report,  Appendif 

II,  paragraph  4B*  . 
At  Jimetian  wtth  aOw  Ci8Ck.  * 

12.  From  the  above,  under  the  conservative  assumption  that  there  will  be  a 
return  of  about  15  per  cent  of  the  water  used  for  irrigation  and  60  per  cent  of 
that  used  for  domestic  purposes,  it  appears  that  the  aggregate  gain  in  the  low- 
water  flow  in  the  American  River  below  Folsom  that  would  result  from  a  full 
utilization  of  all  the  storage  proposed  wcmld  be  approximately  675  second-feet 
as  coix^iared  with  the  present  low-water  flow,  which  has  been  100  geecmd-^eet  at 
Fairoaks,  or  lessi  during  five  different  years  between  1906  and  1918.  Of  eourset 
if  any  large  part  of  this  water  is  used  for  irrigation  in  the  bottom  lands  of  the 
Sacramento  Valley  the  amount  reaching  the  Sacramento  River  will  be  decreased 
by  somewhere  between  80  and  90  per  cent  of  the  water  so  used. 

13.  Since  the  American  River  joins  the  Sacramento  River  at  the  city  of  Sac- 
ramento, the  gain  to  be  expected  from  those  projects  will  not  benefit  navigation 
over  the  most  critical  stretch,  namely,  from  Sacramento  to  Vernon,  but  it  will 
help  in  maintttining  adequate  depths  over  the  stretch  immediately  below  Sacra- 
mento, where  navigation  is  mort  im^rtant  in  volume  and  value,  and  it  will 
enhance  the  amount  of  fresh  water  delivered  to  the  irrigation  pzojeets  on  tbe 
lower  river. 

14.  If  the  project  of  the  American  River  Water  &  Power  Co.  should  finally  be 
worked  out  so  as  to  use  for  a  domestic  and  municipal  water  supply  of  Oakland 
and  other  San  Francisco  Bay  cities  any  large  part  of  the  water  stored,  the 
amount  of  water  so  delivered  directly  through  pressure  conduits  would,  of  course, 
never  reach  the  Sacramento  River,  and  the  increase  in  low-water  flow  indicated 
by  the  above  tables  would  have  to  be  eorreqxmdini^  deoroaaed.   In  condusiont 
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it  may  therefore  be  said  that  the  propooed  projects  may  al)  be  expected  to 
increase  the  flow  of  fresh  water  Sacramento  River  below  the  Am^can  to 

an  extent  depending  upon  the  use  io  which  the  stored  water  is  pat,  thereby 
offering  some  prcnnise  <rf  improvement  for  navigation  below  tte  city  <rf  gfaMra- 
mmto  and  an  appreciable  idd  to  mdving  thi»  irrigation  problems  of  the  delta 
region. 

FXiOOB^  CONTROIi 

15.  A  very  comidete  project  for  the  protection  of  the  Sacramento  Valley  against 
floods  in  its  rivers  was  a4oi»todby  the  act  of  March  1,  10X7.  This  project  is 
now  in  course  ^^eei^n,  the  cost  being  carried  by  equal  contributions  of  the 
United  States  Mid  the  State  of  GaUfomia  for  the  channel  work  and  weirs;  while 
the  cost  of  levees,  rights  of  way,  by-passes  and  auxiliary  works  are  paid  by 
assessments  on  the  lands  benefited.  This  project  provides  for  an  anticipated 
run-off  of  120,000  second-feet  in  the  American  River,  but  there  are  indications 
that  a  peak  run-off  approximating  185,000  second-feet  may  have  been  reached 
in  the  past*  The  safe  bankful  tun-off  approximates  4&,000  second-ftot  below 
Folsom, 

16.  While  the  aggregate  mi»ym.  caiPMity  which  it  is  expected  to  develop  in 
the  American  River  Basin  by  the  contemplated  projects  seems  large  (404,100 
aere-feet),  nevertheless  the  reservoirs  would  not  be  so  located  as  to  be  very  effec- 
tive for  flood  storage.  High- water  measurements  on  the  upper  tributaries  of  the 
American  River  during  times  of  extremely  high  floods  are  not  of  record  and  no 
full  examination  of  this  question,  nor  reliable  estimate  of  the  reduction  in  flood 
heights  that  might  be  obtained  by  operation  of  the  reservoirs  for  flood  control, 
is  possible.  Study  of  the  rather  limited  data  available  leads  to  the  conclusion 
that  even  under  the  most  favorable  circunwtances  these  reservoirs  would  not 
^ect  a  reduction  of  more  than  12  per  cMit  in  such  a  flood  as  tliat  of  March 
18-22, 1907, 

17.  It  is  evident  that  the  value  of  the  contemplated  reservoirs  for  flood  con* 
trol  is  much  less  than  their  estimated  cost  and  that  flood  protection  of  the  valley 
lands  can  be  obtained  much  more  cheaply  by  completion  of  the  approved 
flood-control  project. 
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